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Sentry. 

It's Like Having A 

24-Hour Security Guard, 
Technician, Engineer, 
Fireman And 
Troubleshooter 

At Each Base Station. 


Decibel Products’ Sentry remote site monitor is an evervigilant worker. Every 1/4 second, 24 hours a day, 
Sentry guards against fire, theft, equipment failure and more. 

As soon as Sentry detects a problem, it alerts you to exactly where and what the problem is. Its control 
capabilities let you call up the site and make repair decisions remotely. Sentry even time-stamps the 
information it records so you can better manage your assets with preventive maintenance. Because Sentry 
works around the clock, you improve the reliability, efficiency and cost- 


- effectiveness of your operation. So you can P.O. Box 569610 
Y — k ¥ P y Dallas, Texas 75356-9610 
a, (Work smarier. Order Hotline 1-800-676-5342 
oe Call Decibel Products at 1-800-676-5342 for Order FAX 1-800-229-4706 
mee ». more information about the Sentry 8000 Series of 214-631-0310 
—_—_— : ; : ; FAX 214-631-4706 
= ee remote site monitors. It just might be the smartest 


staffing decision you ever make. Your Wireless Connection.” 


Circle (1) on Fast Fact Card 


The 10-site radio controller 
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Clock/audio-level/ 
cross-mute display 
optional 


Vega’s C-5111 10-line/4-frequency console 


Vir Model C-5111 compact, eas- 
ily rack-mounted, ten-line/four- 
frequency radio control console 
provides instant PTT, timed mute, and 
other most-needed features, This tone- 
format console allows you to quickly 
select one or any combination of up to 
10 remote base stations. A second 
speaker allows you to monitor (with in- 
dividual volume controls) any combi- 
nation of those 10 stations that are not 
already selected for TX/RX control. 
Instant PTT switches allow immediate 
response toa call ona particular “se- 
lected” or “unselected” line, without 
disturbing the programming of the “se- 
lected” simulcast group or line. 

Standard features available on the 
cost-effective and versatile C-5111 con- 
sole include: 


m SELECTED switches for select- 
ing any combination of lines 
for transmitting and receiving 


m@ UNSELECTED switches for 
monitoring any combination of 
unselected lines 


@ TX ALL (simulcast) switch for 
selecting all lines for both trans- 
mit and receive 


@ RX ALL switch for monitoring 
all unselected lines 


=~ = Separate speakers and volume 
controls for “selected” (TX / 
RX) and “unselected” (RX- 
only) audio 


& GROUP SELECT switch for 
easy selection of TX/RX line 
combinations 


B TIMED MUTE switch to mute 
“unselected” audio temporarily 


@ Separate volume controls for 
each “unselected” line 


m= =Instant-PTT switches for each 
line 


@ Line-activity LEDs (function 
on all lines, selected or not) 


@ Heavy-duty 120/240-Va- power 
supply (also runs on 12 Vu) 
Options 


@ DCA-3 external three-line 
adapter for DC-format lines 


BH Gooseneck and desk micro- 
phones, headsets, footswitch 


m@ DTMF pad 
@ Cross mute 


B Clock, audio-level bargraph, 
and cross-mute indicators 


B® Rack-mount kit 


The C-5111 has the flexibility to ac- 
commodate most any multiline console 
requirement. Call 1-800-877-1771 (toll- 
free) now for full details on the C-5111 
console, 


BME CAN I 


a MARK IV company 
Signaling Products Group 


9900 East Baldwin Place 
El Monte, California 91731-2294 
Telephone: (818) 442-0782 
Toll-Free Telephone: 800-877-1771 
Fax: (818) 444-1342 
FaxBack: (818) 444-2017 
Toll-Free FaxBack: 800-274-2017 


Circle (4) on Fast Fact Card 


ontents 


Volume 12, issue 7 


Mohile Radio 


Technology 


features 


10 How to use duplexers: 


Isolation requirements 

Brian J. Henderson, P. Eng. 
Part 1—Duplexers in various 
forms isolate simultaneously 
operated transmitters and re- 
ceivers. Here are some steps to 
follow to calculate the required 
isolation. Impedance differ- 
ences make duplexers work. 


14 Servicing pagers: 
Problems in paradise 
David Ludvigson 
Part 7—The hot sun is no friend 
of electronic equipment, and the 
Bravo pager is no exception. The 
17.9kHz IF receiver board is the 
most susceptible to drift, espe- 
cially in after market cases. Here 
are some alignment tips. 


22 Rechargeable batteries: 
Memory, self-discharge, 
battery conditioning 
fsidor Buchmann 
Part 3—Nickel-cadmium bat- 
tery ‘memory’ and battery 
maintenance technology are 
explained in this installment, 
which concludes the series. 
Exercising and reconditioning 
can restore batteries to service. 


38 Product/services 
showcase 
Use this section as a mini- 
catalog of radio communica- 
tions equipment and services 
offered by advertisers. 


On the cover: Robert Wiles tunes a duplexer 
for the Antenna Farm, Overland Park. KS, prior 
lo shipment to a customer. See related article 
on page 10. 


The journal of mobile communications technology 


44 Two case histories of 
EMI/RFI solutions 
Donald E. Koehler 
Communications devices in 
vehicles may interfere with one 
another. Tracing the cause may 
involve several sources. 
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8 Technically speaking 
Harold Kinley, C.E.T. 
Working with the decibel. 


54 Regulating technology 
Robert H. Schwaninger Jr. 
Spectrum junk bond traders. 
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Roamer One SMR network 
adds 120 license sites. 
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Motorola, RTX, E.F. Johnson 
and Jackson Telecom are the 
“Readers’ Choice.” 
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Find advertisers quickly. 
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Whether you want a small size—ANI, selective calling, status reporting, 
security against casual lis- | emergency with acknowledgement and more. 
teners or a sophisticated So give your people the best in crystal clear communi- 
system designed to defeat cation, and the other guy a lot of static. Get Crypto Voice 
| the most determined inter- Plus from Transcrypt to suit all of your radio applications. 
Actwal size ception efforts, Transcrypt FOR MORE INFORMATION, CONTACT 

International has the proven line of products you need. TRANSCRYPT INTERNATIONAL AT 

Our unique narrowband analog scrambling with digital con- «1-800-228-0226 
trol, gives Crypto Voice Plus (CVP™) units greater range and 
superior audio performance over plain digital systems. And our 
modules’ small size make them compatible with virtually all 
radios and systems. 

Transcrypt CYP scramblers are packed with the features 
you'd expect from the world leader in voice privacy and signal- 
ing. Such as lost radio stun and over-the-air programming and 


control. When it comes to signaling, Kiddies 
no other system offers so much in such TRAN S C RY pl 


N TER NAT N AL 


THE WORLD LEADER IN VOICE PRIVACY AND SIGNALING TECHNOLOGY. 
1620 North 20th Street, Lincoln, NE 68503 (402) 435-4400 FAX (402) 435-6780 
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E ditorial 


Scanning ... 


Forest Service fees 

Congress may rein in the U.S. Depart- 
ment of Agriculture’s efforts to raise fees 
for electronic communications site permits 
on lands managed by divisions of the de- 
partment, the U.S. Forest Service and the 
Bureau of Land Management. 

Actually, in proposing much higher fees 
in the first place, the Forest Service was 
carrying out what it thought was Congress’ 
bidding under the Federal Land Policy 
Management Act. The act called for fees 
to be raised to fair market value. The For- 
est Service conducted a survey that many 
electronic site permit holders thought was 
improperly done or interpreted, resulting 
in proposed fees that they thought were 
much higher than fair market value. 

With land mobile radio licensees and 
broadcasters on the same side of the issue, 
Congress responded by limiting increases 
to 10% in the 1993 Omnibus Budget Rec- 
onciliation Act. Now, Congress is poised 
to consider Senate Bill 2106, “The Equi- 


table Communications Site Fee Act of 


1994,” which would modify the fee struc- 
ture to a level that seems to be more fair 
and reasonable, according to many permit 
holders. 


* * * 


Private system capacity 

The New York City police department 
is reported to be finding portable cellular 
phones useful in communicating within 
crowds during civil unrest and for calling 
precinct stations for non-emergency as- 
signments having to do with non-injury 
crimes. Some divisional radio communi- 
cations systems apparently can be over- 
loaded when thousands of officers respond 
to an area during a disturbance. Officers in 


the non-injury crime program apparently 
are asked not to use the department’s radio 
communications system to call for assign- 
ments but instead to come to the station or 
to telephone—thus, the popularity of the 
cellphones. 

It is good that cellphones can supple- 
ment private radio communications sys- 
tems used by public safety agencies. Even 
so, would a cost analysis show that money 
spent increasing the private system capac- 
ity would be less than what is spent on 
cellular telephone airtime charges? Expe- 
diency can be expensive, but at least the 
cellphone method works, and it is quick to 
implement. 


* * * 


High-stakes construction deadlines 

The court-appointed receiver has 
weighed in with a material request in 
the Federal Trade Commission’s action 
against so-called specialized mobile 
radio (SMR) application mills. The re- 
ceiver has asked the FCC to extend the 
construction periods associated with li- 
censes obtained through applications the 
mills prepared. Many of the licenses are 
controlled by the application mills un- 
der management agreements with the 
license lottery winners. 

This request is a high-stakes matter 
because several consolidated SMR op- 
erating companies have contracted to 
buy blocks of channels from the re- 
ceiver. Unless constructed within the 
period allowed, the channels revert to 
the FCC for reassignment. 

Smaller SMR operators may lose an 
opportunity to add channels to their sys- 
tems if the construction periods for the 
licenses in question are extended, and in- 
vestors who believed the application mills’ 
inflated promises could lose a bigger part 
of their investment if they are not. 

We think the FCC should not extend the 
construction periods, and that it ought to 
take steps to prevent further abuses by 
application mills. 


* * * 


Local radio regulation 

State and local governments are flexing 
their muscles more and more when it 
comes to regulating radio communica- 
tions. You might think such regulation is 
under the exclusive jurisdiction of the fed- 
eral government, but state and local gov- 
erments have extended their authority to 
radio communications in limiting antenna 
construction and radio receiver use. The 
next step appears to be state and local regu- 
lation of “RF radiation,” potentially mean- 
ing all radio transmitters. 

For example, Massachusetts enforces its 


own RF radiation regulations, and New 
Jersey has proposed regulations and fees 
that could contradict federal guidelines. 

As difficult as federal regulation can 
be, it is better to have only one set of 
federal regulations to deal with than as 
many as 50 sets of state regulations and 
who knows how many sets of cily regu- 
lations. The federal government ought 
to find a way to reassert what once was 
thought to be its exclusive jurisdiction 
over matters having to do with radio 
transmission and reception. 

Along the way, we would like to see 
some relief from state and local regulation 
of amateur radio antennas, too. 


* * * 


Stuart Meyer 

As it was time to complete this column, 
we learned of the passing of Stuart F. 
Meyer, a figure in the radio communica- 
tions industry for nearly 50 years. Meyer, 
who was a founding member of our edito- 
rial advisory board, passed away May 21 
at his home in Vienna, VA. 

He pursued a vigorous schedule. Meyer 
had just returned home from an Associa- 
tion of Public-Safety Communications 
Officials International meeting in Milwau- 
kee. He was chairman of the assaciation’s 
Project 25 Interface Committee, in which 
capacity he oversaw the work of all of the 
project’s task force groups. He also was 
the federal government liaison for Ericsson 
GE Mobile Communications, Lynchburg, 
VA, handling FCC matters for the com- 
pany as he did in previous years for the 
Radio Corporation of America and E.F. 
Johnson Company. 

Meyer was assistant chief engineer at 
Link Radio from 1945 to 1953, chief engi- 
neer of the mobile radio division of the 
DuMont company from 1954 to 1960, 
president of Hammarlund and an execu- 
tive at Acrotron in the ’60s and °70s. 

Meyer served four years as president of 
the Quarter Century Wireless Association, 
and last year he was president of the Radio 
Club of America, after serving that orga- 
nization for many years as executive vice 
president. His efforts in both the commer- 
cial and non-commercial facets of the ra- 
dio communications industry and hobby 
were extensive. 

We had the pleasure of working more 
closely with Meyer during the past couple 
of years than ever before because of our 
involvement with Radio Club publications. 

He was always willing to lend us a help- 
ing hand both on a personal basis and 
through our commercial and volunteer 
projects. We'll miss you, Stu. 

—Don Bishop 
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TRUNK YOUR 


COMMUNITY REPEATERS WITH ... 


TRUNK YOUR 
CONVENTIONAL 
RADIO EQUIPMENT 
WITH AFFORDABLE, 
FEATURE-RICH 
LANCER NETWORK 
SYSTEMS. 


When you are ready to add advanced 
trunking technology to your conventional 
radio systems, isn't it nice to know that the 
technology is ready for you? 


The Local Area Network 
Central Exchange Radio 
network provides many of 

the features found in trunked 
radio systems and cellular 
telephone service. Now you can easily 
"trunk" your existing radios, both mobile and 
handheld, already in service. A LANCERnet 
terminal on each repeater and a LINC 
module in each portable or mobile radio are 
the only requirements 
for setting up your 
LANCERnet system. 
Call or FAX us today 
for complete information 
on the powerful 
LANCERnet system. 


+ Automatic Channel Allocation + Talk Back Paging 


» Intersystem Security & » Multi-level Priority User 
Privacy Override 

» Validate Users by Tone, ANI, + Full Remote System Control 
or Both + On Board Call Accounting 

* Up to 2,000 Users Per » Direct Inward Dialing Option 
Channel » Remote Delinquent 

Conference and Group Subscriber Disable & Enable 
Calling ; - Out of Range Conventional 

» Two Tone Paging Operation 


Communications 
Electronics 
Specialties, Inc. 
931-218 South Semoran Blvd. 
Winter Park, Florida 32792 USA 
Telephone: (407) 679-9440 

Toll Free: 1-800-327-9956 

FAX: (407) 679-8110 
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C alendar 


July 
17-20—Forestry-Conservation Communications Association, 
Hershey, PA. Contact: Don Pfohl, 602-644-3166. 


August 

6-11—International Municipal Signal Association, Cavenaugh’s Inn, 
Spokane, WA. Contact: Harold Glerum, 800-723-4672. 

7-12—Association of Public-Safety Communications Officials—tInter- 
national National Conference, Lawrence Convention Center. Pitts- 
burgh. Contact: 800-949-2726. 


September 

22-24—Personal Communications Showcase, Washington State Con- 
vention Center, Seattle, Contact: 800-326-8638. 

27-Oct. 1—International Conference on Universal Personal Commu- 
nications, sponsored by the Institute of Electrical and Electronics 
Engineers, Hyatt Regency San Diego, San Diego, Contact: Nokia Mo- 
bile Phones, 800-306-6542. 


October 

3-5—WirelessWorld Conference & Exhibition, sponsored by Celludar 
Business magazine, The Stouffer Orlando Resort, Orlando, FL. Con- 
tact: Chris Lotesto, 800-458-0479, 

19-21—International Wireless Communications Expo/Fall, Tampa 
Convention Center, Tampa, FL. Contact: 800-828-0420. 


November 

3-5— Industrial Telecommunications Association and Council of Inde- 
pendent Communication Suppliers Annual Meetings, The Kingsmill 
Resort and Conference Center, Williamsburg, VA. Contact: Barbara J. 
Levermann, 703-528-5115. 

9-13—CMA "94, sponsored by the Communications Marketing Associa- 
tion, Radison Plaza Lord Baltimore Hotel. Baltimore, MD. Contact: 
Jack Armstrong, 410-628-9300. 

18—Radio Club of America, Communications Symposium, 85th Anni- 
versary Dinner and Awards Presentation, New York Athletic Club, 
New York: Contact: Ron Formella, 201-652-6811. 
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December 
6-8—Wireless Datacomm Fall, Washington Convention Center. Wash- 
ington, DC. Contact: 800-322-9332. 


1995 


February 
1-3—Cellular Telecommunications Industry Association Winter Meet- 
ing and Exposition, New Orleans. Contact: 202-785-0081. 


March 


TBA—Government Land Mobile Communications conference, spon- 
sored by TMSA Conferences, Washington, DC. Contact: Steven Silver, 
310-534-4871, 

13-14—AMTEX, the American Mobile Telecommunications 
Association's Marketing and Technology Conference and Exposition, 
The Buttes, Tempe, AZ, Contact: 202-331-7773. 

20-23—Supercomm, sponsored by USTA and TIA, Anaheim Conven- 
tion Center, Anaheim, CA, Contact: 202-326-7300. 


April 

3-5—Energy Telecommunications and Electrical Association, George 
R. Brown Convention Center, Houston. Contact: 214-235-0655. 

25-27—International Wireless Communications Expo/Spring, Las 
Vegas Sands Convention Center, Las Vegas. Contact: 800-828-0420, 


May 
30-June 2—Radiocomm, Toronto Metropolitan Convention Center, 
Toronto, Contact: 613-233-4888. 


July 

26-28—Vechicular Technology Conference, sponsored by IEEE Vehicu- 
lar Technology Society, Hyatt Regency Chicago O*Hare, Chicago. 
Contact: Keith Paglusch, chairman, 312-399-2378. 
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MXP1281GP Cypher-MX VSB 
(Actual Size: 51mm X 24mm) 


Cypher N Mx USB 
Provides High Level Analog Speech — 


Cypher-MX"VSB secures speech without the high cost of digital encryption’s infrastructure. 
VSB (Variable Split Band) also improves on the technology used by swept carrier rolling code 
scramblers by adding programmability and carrier hopping. Cypher-MxX splits the voice 
band into two sections and then inverts each of these two sections around its own center. 

The split point constantly changes, either at a fixed rate or pseudorandomly. 


Cypher-MX”™ vsB puts a lock on your communications. 
Call Toll Free: 1-800-638-5577 


4800 Bethania Station Road, Winston- Sion, NC 27105-1201 
In North Carolina Call: (910) 744-5050 or FAX (910) 744-5054 
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echnically speaking 


Working with the decibel 


By Harold Kinley, C.E.T. 


The decibel (abbreviated dB) is such an 
important unit of measurement in the 
communications world that an occasional 
review of its use never hurts. Let’s take a 
look at how the decibel was developed 
and some ways it is used. 

The ear responds to changes in sound 
intensity in an approximately 
logarithmic manner. The basic 
unit of comparison of two 
power levels is the be/—named 
after Alexander Graham Bell. 
Formula | to the right is the 
mathematical expression for 
the bel. All other formulas 
for decibels are derived from 
this formula. 

One bel represents a power 
ratio of 10:1, For example. if 
the input to an amplifier is 
1W and the output is 1OW, 
the amplifier gain is 1 bel. In 
practice, the be] was found to 
be too Jarge a unit of com- 
parison. For example. a 
power ratio of 2 equals 0.3 bels. Thus, 
uny power ratio Iess than 10 ts a frac- 
tional part of a bel (less than | bel). 
Rather than express so many power ra- 
tios in decimal] or fractional parts of a 
bel. the decibel was adopted. 


Kinley is a certificd electronics technician with 
the South Carolina Forestry Commission, 
Spartanburg, SC. He is the author of Standard 
Radio Conuninications Manual: With instrimen- 
tation and Testing Techniques, Prentice-Hall, 


1985, 


(1) B=log(=) 
(2) dB =10log ) 
(3) dB =10log 


(4) dB = 20109 (== 


Because the decibel is one-tenth of a 
bel, an amplifier with | bel of gain has a 
10 decibels of gain, or LOdB. Formula 2 ts 
the basic formula for calculating decibel 
vain (or loss) from a power ratio, If Po 
(power output) is less than P, (power in- 
put), the decibel figure is negative, indi- 
cating a loss. As long as Po is greater than 
Pi, the decibel figure is positive. 


Power Ratios 


Eo? 


Gay (7) dB = 20109 (>) 


It is important to remember that the 
decibel is a comparison of power levels, 
or a power ratio. Because power is a func- 
tion of voltage or current, the decibel also 
can be calculated from voltage or current 
us long as circuit resistance, or imped- 
unce, is taken into account, If voltage or 
current is compared in the same imped- 
ance, then the impedance can be ne- 
glected. The impedance does not enter 
into the decibel calculations for power 
because power itself takes impedance into 
account. 


A = 50022 


E& = 100mV fA = 200,A 


Figure 1. Resistor R, represents the amplifier input impedance; resistor 
R,, output impedance 


Ro = 5000 
f= 2,400, 


Power gain = 21.6dB 
Voltage gain = 21.6dB 
= Current gain = 21.6dB 


E| = 100mvV 


(5) dB=20log (E27) 


(6) dB 10log () 


(8) aB= 2oiog (242) 


Ri = 5000 
fi = 200. 


Power gain = 18.6dB 
Voltage gain = 21.6dB 
Current gain = 15.6dB 


Because power is proportional to the 
square of the voltage, Formula 3 can be 
applied as long as the voltages are 
across equal impedances, Formula 4 is 
a simplified form of Formula 3. If the 
output voltage (Ee) and the input 
voltage (Ei) are across different imped- 
ances (R), then Formula 5 must be ap- 
plied to take the different impedances 
into account. 

Because power also is proportional to 
the square of the current, For- 
mula 6 can be used to calculate 
decibels from current levels in 
the same impedance. Formula 
7 is a simplified form of For- 
mula 6, If Jo and Ii are across 
different impedances, then For- 
mula 8 must be applied. 

One basic rule always must 
be observed when using these 
formulas (and any other formu- 
las involving measuring units): 
Be sure that the power (Po and 
Pi), voltage (Eo and Ej), current 
(lo and 1.) or resistance (Ro and 
R,) are in the same units of 
measure. For example, do not 
enter Py in watts and Pj in 
milliwatts. 


Equal input/output impedance 

Refer to Figure | below. Resistors Ro 
and Ri represent the output and input 
impedances, respectively, of the ampli- 
fier. What is the amplifier gain in deci- 
bels? Because so much information is 
given, there are several ways to solve 
this question for decibels. We first 
could find the input and output power 


feontinued on page 30) 


AMPLIFIER 


Ro = 1,0000 
A= 1,2002A 


Figure 2. This figure differs from Figure 1 in that the input and output 


impedances of this amplifier are different. 
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The Tou 
Antenna Just Got 
Tougher. 


EXP Series 


aq t's hard to improve on what's already the best. 
But Centurion has done it. 

We've made our molded trunking portable 
antenna even more flexible, to stand up to the 
most extreme conditions. 

Then we made this 2.5 dB gain antenna trimmer, 
to look great on those new, slimmer-profile radios. 
But while the exterior features are new, the 
electronics inside haven’t changed. They're still 
the best, most dependable you can get. Our special 
strain relief base minimizes stress at the critical 
point where antenna meets radio. And we still 
100% tune and test every antenna before shipment 
to make sure they meet Centurion standards. 
Tough to improve on the best? 

Sure, 

But it's what you expect from Centurion. The two- 
way portable antenna leader for 15 years, 


Call us toll-free at 800-228-4563 for the name 
of our distributor nearest you. 


CENTURION INTERNATIONAL, INC. 
P.O, Box 82846 * Lincoln, Nebraska 68501 * U.S.A. 
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How to use duplexers: 
Isolation requirements 


Part 1—Duplexers in various forms isolate simultaneously operated 
transmitters and receivers. Here are some steps to follow to calculate the 
required isolation. Impedance differences make duplexers work. 


By Brian J. Henderson, P.E. 


You have just installed a base station 
and mobile radio system, perhaps for a 
customer. 

Coverage is satisfactory from the base 
station to the mobile radios. Mobile-to- 
mobile range is limited. The customer 
wants to consider a repeater system to im- 
prove mobile range. 

You want to serve the customer the best 
way you can. You buy a repeater. You 
install an antenna. You know you must 
buy a duplexer. Why? What does a du- 
plexer do? 


Figure 71. A duplexer uses Impedance differ- 
ences to isolate the transmitter and recelver, At 
(A), two 500 resistors or 500 coaxial cables 
wired in parallel have a resulting impedance of 
250. When connected to another 500 device, 
the connection represents an impedance mis- 
match and results in a power loss. At (B), when 
a 500 impedance circuit is connected in paral- 
lel with a 11 impedance circuit, the combined 
impedance is extremely close to 10, almost a 
short circuit. At (C), when a 501 impedance 
circuit is connected In parallel with a 10,0000 
impedance circuit, the combined impedance is 
extremely close to 500, meaning that there Is 
little effect upon the 50M circuit's Impedance. 


A duplexer allows the use of a single 
antenna for transmitting and receiving si- 
multaneously, as a repeater usually does. 

Duplexers come in many shapes, sizes 
and types from many manufacturers. They 
often are described in antenna catalogs. 
Duplexers also may be called filters, com- 
biners and cavities. Many people consider 
them to be mystical things that only engi- 
neers know about. 

Duplexers, including filters, reject, pass 
and other “cavity devices,” actually are 
quite straightforward once you understand 
the basics. The following describes the ba- 
sics of filters, reject, pass and other “cavity 
filter devices.” 


Why is a duplexer required? 

There are three reasons why a duplexer 
is used. 

The first is to provide isolation between 
the transmitter and receiver. 

The second is to preserve impedance 
matches among the antenna, transmitter 
and receiver. Impedance must be main- 
tained at 500 to keep everything operating 
at maximum efficiency. 

The third is to prevent several trans- 
milters and receivers from interfering 
with each other and causing or receiv- 
ing intermodulation products and other 
interference. 


Isolation 

In a mobile or base station radio, the 
transmitter and receiver do not operate at 
the same time. 

When the receiver is on, and the channel 
is being monitored, the transmitter is 
tured off. When the operator presses the 
push-to-talk (PTT) button and transmits, 
the receiver is turned off. 

A repeater receives a signal in the re- 
ceiver and rebroadcasts the audio through 
the transmitter at the same time. This type 
of operation is called full-duplex because 


the transmitter and receiver are both on 
and operating at the same time. Full- 
duplex operation gives its name to the 
“duplexer.” 

Note that the receiver is receiving a sig- 
nal of only a few microvolts (extremely 
small). The transmitter is transmitting a sig- 
nal of several volts (extremely large). What 
is required is a device to separate or to iso- 
late the receiver from the transmitter so that 
the two can operate at the same time with- 
out interfering with each other. 

The receiver must continue to receive 
extremely small signals while the transmit- 
ter transmits extremely large signals. That 
is where the duplexer comes in. It will pro- 
vide the required isolation between trans- 
mit and receive frequencies. 

As an example of isolation, consider a 
25W repeater package. The transmitter op- 
erates at a power level of 25W or 
+44,0dBm. The receiver is rated at 0.5p.V 
or —113,0dBm. The difference between 
these two signal levels is 157dB. 

The repeater must operate at both of these 
power levels. Using two different frequen- 
cies provides a certain amount of isola- 
tion. A duplexer provides additional isola- 
tion so that the repeater can operate in full- 
duplex mode. 

A duplexer prevents receiver desensiti- 
zation (desense) from occurring. That 
means that the receiver is as sensitive when 
the transmitter is on as when the transmit- 
ter is off. 


How much isolation? 

How much isolation is necessary de- 
pends on two factors: the amount of fre- 
quency separation between transmitter and 
receiver, and the transmitter output power. 

Frequency separation is the main 


Henderson is senior engineer, communications, 
with Canadian Western Natural Gas, Calgary, 
Alberta. 
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Selectone 


ln the short time since its introduction in 1992, 
SmarTrunk™ from Selectone has become the world 
standard for low cost radiotelephone trunking. 


Now, Selectone is proud to announce SmarTrunk II, 
featuring a new proprietary digital signalling format for 
greater speed, extended coverage range, and higher 
system security. A new choice of operating modes 
includes radiotelephone trunking, fleet dispatch trunking 
and conventional radio operation. 


SmarTrunk II operates on any frequency band and 
provides many of the same features as cellular and 


800 MHz trunking systems—but at a fraction of the cost. 


Selectone 
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DIGITAL 
TRUNKING 
SYSTEM 


¢ Dispatch Trunking 
¢ Radiotelephone Trunking 


Here are just a few of the many NEW features offered by 
SmarTrunk Il: 


* Choice of operating modes; radiotelephone trunking, fleet 
dispatch trunking and conventional 


* True “cellular-like” operation in radiotelephone trunking mode 

* True “PTT-only” dispatch operation in fleet dispatch trunking 
mode 

* Store and send dialing and last number redial (just like 
cellular) 

« Automatic 10-number memory speedial (user 
programmable) 

¢ Multiple modes of conventional operation 

« Remote “Radio-kill”” to disable illegal or non-paying 
customers 

* Downward compatible with existing SmarTrunk systems 

¢ Low cost upgrade kit available for existing SmarTrunk 
controllers 


* Compatible with radios manufactured by Alinco, Kenwood, 
Kyodo, Motorola, Nissei, Ranger, Standard, and Yaesu 


FOR COMPLETE DETAILS, CALL OR WRITE TODAY: 
Selectone Corporation 

23278 Bernhardt St. * Hayward, California, USA 94545 
Toll Free: 1-800-227-0376 

Phone: (510) 887-1950 © Fax: (510) 887-4011 


governing factor. Manufacturers graph 
duplex curves for each radio they produce. 
These curves tell you how much transmit- 
ter noise is produced by a transmitter at a 
given receiver separation from the trans- 
mit frequency. Sometimes these curves are 
available from the manufacturer; some- 
times they are not. 

The manufacturer always specifies adja- 
cent channel selectivity. This specification 
can be used as a guideline. Adjacent chan- 
nel selectivity is usually specified for either 
25kHz or 30kHz channel spacing, and that 
is the spec that can be used. 

Transmit power is the other factor. The 
more transmit power, the more isolation 
required. All calculations should be based 
on maximum transmit output power. Other- 
wise, tuming the power up on the transmit- 
ter causes receiver desense, and the repeater 
will not operate properly. 

As an example, take the same 25 W trans- 
mitter as before. 


25W = +44.0dBm 
0.5nV = —(—113.0dBm) 
Receiver selectivity = —85dB 


Minimum required isolation = 72.0dB 
3dB safety factor = 3.0dB 


Total isolation required = 75.0dB 


As a rule of thumb, when using this 
method, make sure that you have at least 
3dB additional isolation to allow for any 
increase in transmitter power or decrease of 
receiver rejection in the future. In this case, 
isolation should be 72.0dB + 3.0dB = 
75dB minimum. 

If the transmitter power is increased to 
50W, (+3dB) then isolation must be in- 
creased the same amount, by +3dB, to 
75dB. 

In this example, look for a duplexer 
specified as having a minimum of 75dB iso- 
lation. Note that, depending on frequency 
spacing, the amount of isolation required 
may or may not be available. 

As a rule, at VHF, 300KHz is the mini- 
mum channel spacing that can be used in 
any repeater system. At UHF, a minimum 
frequency spacing of 3MHz is required. 


Impedance 

The duplexer uses impedance differences 
to isolate the transmitter and receiver. 

For example, two 50Q resistors or 500 
coaxial cables wired in parallel have a re- 
sulting impedance of 250). (See Figure 1A 
on page 10.) When connected to another 


TONE REMOTES 


Never Looked so Good! 


CPI’s tone remotes have always given you the best in quality, price and 
performance. Now they look even better doing it. 

The NEW TR series remotes have been redesigned to take advantage of 
our new housings and are available in telephone and console style models. 
We have also included several new features that you have asked for, such as 
2 watts of speaker output, front panel PTT capability and several dip-switch 
selectable features that make first time installation a breeze. 


Standard Features include 

*2 watts speaker audio. 

* Monitor and Intercom functions. 

* Front Panel PTT capability. 

Available Options 

* 2 freq. control, Watl Mount kit, 4 wire termination and mora. 


1186 Commerce Drive * Richardson, TX 75081 


{214) 437-5320 * FAX (214) 437-5360 + (800} 869-9128 
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500 device, the connection represents an 
impedance mismatch and results in a power 
loss. 

When a 502 impedance circuit is con- 
nected in parallel with a 10 impedance 
circuit, the combined impedance is ex- 
tremely close to 10, almost a short circuit. 
(See Figure 1B). 

When a 50Q impedance circuit is con- 
nected in parallel with a 10,0000 imped- 
ance circuit, the combined impedance is 
extremely close to 50Q, meaning that there 
is little effect upon the 500 circuit’s im- 
pedance. (See Figure 1C.) 

Duplexers are tuned devices. 

They can present a 50 impedance at 
one frequency and either a lower or a 
higher impedance at another frequency. To 
provide isolation between two frequencies, 
a duplexer presents a short or an open cir- 
cuit lo a transmission line at a particular 
frequency. Energy at that frequency then 
either is removed from a transmission line 
or is prevented from traveling through the 
transmission line. 

Next: Applications for types of duplexers 
are described to help you choose and con- 
figure cavities for specific purposes. Fre- 
quency bands and frequency separation 
play a part in selecting the cavities. BB, 


CUSHMAN 


NEW PRODUCTS / NEW FEATURES j; 


CUSHMAN 7130 Sernoce Monitor 


PROM: 


Tracking Generator 
Offset Generator 

1 GHz Gen, & Rec. 
Spectrum Monitor 
Encoder 12 Formats Analog and Digital 


LEASE PURCHASE 
AVAILABLE 


Model K-202 

*» NEW 1200/2400 POCSAG encoder 

» DTMF/DCS/CTCSS decoder 

* Upgrade your existing CUSHMAN 
encoder OR 

* Step up to Model K-202 stand-alone 

encoder/decoder 


MANUFACTURED BY 


KNS ELECTRONICS, INC. 
2146 BERING DRIVE 
SAN JOSE, CA 95131 
PHONE: 408-432-8100 FAX: 408-432-8359 
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Our Products Outperform The Competition... And Cost Less! 


8200 FULL DUPLEX INTERCONNECT 


For full or half duplex operation. Also has a built-in 
repeater maker. Compatible with TP-154 for shared 
repeater with interconnect. Options: CTCSS opera- 
tion, Dial click detection, Aux. Relay, DTIMF, CTCSS. 
2 tone or 5/6 Tone signalling. 


$800 MULTI-MODE INTERCONNECT 


For VOX simplex, sampling simplex or half duplex. 
Also has a buill-in repeater maker. Will operate 
{hrough conventional or trunked repeaters. Op- 
lions: 1/2 second electronic voice delay, CTCSS 
operation, dial click detection, Aux. Relay, DTMF, > 
CTCSS, 2 tone or 5/6 Tone signalling. 


nly CS! interconnects 

offer a built-in keyboard 

and digital display, 
which makes user set-up 
quick, easy and positive. 


MicroPeteh sexnadicuctaboiontr 


CS-700 INTELLIGENT SIMPLEX INTERCONNECT 

For simplex operation where the mobile must main- 
tain positive control VOX Enhanced or VOX 
controlled sampling are user selectable 


; CS-800 FULL DUPLEX INTERCONNECT 
Standard features include: = For Full or Half duplex operation. Half duplex pri- 
"wll Duplex Interconnect 


* Memory speed dialer ; wee tt a vacy is selectable. Has built-in repeater maker 
tceec @ @,°* 
* Fully regenerated tone = ae 
or pulse dialout * Redial 
* Flash ¢ Call progress tone 
detection * Line in use 


CS-900 CONTROL STATION INTERCONNECT 


A VOX simplex interconnect that can be used Straight 


detection * Call waiting ) Goeroens Ceaivol Sista tersenicrt simplex or through any conventional or trunked re- 
woot 5.400 peater system, A full 1/2 second electronic voice 
* CW ID * FCC and DOC z eet & & i delay is standard 


approval and more. 


All CS! products are made 
in the U.S.A. and repre- 
sent the best values 
available today. A sixty 
day return privilege and 
one year warranty are your 
assurance of complete 
satisfaction. 


6800 RADIO/TELEPHONE REMOTE UNIT 
"AutoRemote" allows every phone on a KSU or PBX 
to double as a Radio Remote, Electronic voice delay 
Ete hverve is standard, Options: DTMF, CTCSS, 2 tone or 
ee ree Ls 5/6 Tone signalling. 


TP-154 SHARED REPEATER TONE PANEL 

Has 154 subscriber capacity using 50 CTCSS and 
104 DCS codes. Abundant global and per user 
programming make the TP-154 very flexible. Local 
and remote DTMF programmability are standard 


OEM and export pricing is 
available. 


CD-1 COMMUNICATIONS DECODER UNIT 

The CD-1 decodes and displays 104 DCS. 50 CTCSS 
and all 16 DTMF digits when connected to any 
receiver. A must for service work and monitoring 
shared systems Doubles as a remote programmer 
for TP-154 


RTB RURAL TELEPHONE SYSTEM 

The RT8 system is used to pul ordinary tone or pulse 
telephones in locations where wire service is not 
available. 


Connect Systems Inc. 
2259 Portola Rd — 
Ventura, CA, 93003 I ; < eal Tainphone Rance Unik 
Toll free ‘ > . 


(800) 545-1349 
Phone’ (805) 642-7184 
FAX (805) 642-7271 


CSI is a registered trademark ol Connect Systems Inc Circle (11) on Fast Fact Card 


Servicing pagers: 
Problems in paradise 


Part 7—The hot sun is no friend of electronic equipment, and the Bravo 
pager is no exception. The 17.9kHz IF receiver board is the most susceptible 
to drift, especially in aftermarket cases. Here are some alignment tips. 


By David Ludvigson 


As was mentioned in last month’s in- 
stallment, making a five-transistor, one- 
chip radio receiver work reliably at 
930MHz is quite a feat. When it comes to 
paging receivers, there is more to it than 
first meets the eye. 

A side-by-side comparison of the NRF 
4017A and NRF 4017E boards reveals 
many differences. (See photos | and 2 be- 
low.) The 45MHz IF “A” board has a gold- 
colored RF filter, The RF filter on the “E” 
board is slightly taller and silver-colored. 
The “E” board uses a 17.9MHz IF and has 
fewer components than the “A.” There is 
also a glaring lack of “tech-tweakable” ad- 
justments on the “E” boards; all that can 
be tuned is the antenna matching circuit 
(C552) and the oscillator frequency 
(L561). 


Ludvigson is a technician in Houston. 


OSCILLATOR FREQUENCY 
ADJUSTMENT (561) 


RF FILTER FL551 
IS GOLD-COLORED 


Photo 1. The NRF 4071C board closely resembles the NRF 4071A board 
referred to in the text. NRF 4071A, NRF 4071B and NRF 4071C boards 
have gold-colored RAF filters (FL551) and a 45MHz IF. 


Electronically, the two versions of this 
receiver are quite similar. The oscillator 
frequency first is quadrupled, then tripled. 
to provide an overall multiple of 12 times 
the crystal frequency. Although the 4017A 
and 4017B provide multiplier tuning, the 
AOI7E does not have this feature. L564 
and C570 are fixed-value components, 
generally resonant at around 304MHz. 

Next, the 45MHz IF filter of the NRF 
AOI7A is changed to 17.9MHz in the 
AQI7E. This narrows the bandpass “win- 
dow” for the incoming signal, making the 
oscillator tuning more critical. 

After several months of working with 
the 4017E, I started noticing several cus- 
tomers having problems receiving their 
pages. In each case, they complained about 
a string of “Es” in their messages. (Dis- 
playing an E is the Bravo's way of report- 
ing an error in data.) Every customer was 
using a pager with the NRE 4071 for a 
receiver, A few minutes spent aligning the 
oscillator was all that was required to bring 
back solid message reports. 


boards. 


OSCILLATOR FREQUENCY 
ADJUSTMENT (L561) 


Pager servicing series 


Part 1: “Build A Shielded Room,” January 
1994. (All pagers.) 

Part 2: “Build An ‘IFFER,’” February 1994, 
(Bravo, Bravo Plus, Bravo Express.) 

Part 3: “Frequencies, Coding Formats,” 
March 1994. (Bravo.) 

Part 4: “From Bench To Programmer,” 
April 1994. (Bravo.) 

Part 5: “The Receivers,” May 1994. 
(Bravo.) 

Part 6: “Elegant Simplicity,” June 1994. 
(Bravo.) 

Part 7: “Problems In Paradise,” July 1994. 
(Bravo.) 


” 


Back issues printed within the past two 
years can be ordered for $5 each, postpaid. 
Call customer service at 800-441-0294, Is- 
sues printed more than two years ago and 
individual article photocopies are unavailable 
from the publisher. 


Of utmost importance in any re- 
ceiver design is the stability of the local 


C570 (FIXED VALUE) 
L564 (FIXED VALUE) 


CRYSTAL FILTER (FL552) 


RF FILTER FLSS1 IS SILVER- 
COLORED AND SLIGHTLY TALLER 
THAN 45MHz BOARD FILTER 


ANTENNA MATCHING 
ADJUSTMENT (C552) 


Photo 2. The NAF 4071E board has a 17.9MHz IF and a silver-colored AF 
filter (FL551) that is slightly talller than the filter on the A, B and C series 


Mobile Radio Technology July 1994 


EVERYTHING IN PAGING 


Infrastructure 


FROM THE LEADER IN PAGING 


chnology 


At Motorola's Global Paging Infrastructure Station combines modularity and field 


Division, all of your paging infrastructure 
needs come together under one roof. At 
GPID, we've merged paging stations, link 
transmitters, simulcast controllers , termi- 
nals, and support services into one glohal 
infrastructure group. One group of experts 
focused on your messaging needs around the 
country and around the world today, and for 


the years to come. 


But being the leader in paging infrastructure 
technology also means creating the standards 
tor the industry. We developed FLEX,™ the 
new universal high speed paging protocol 
that offers increased transmission speed, 
improved battery life and upward migration. 
Another innovation is C-NET, the first 
control system to offer simulcast paging 
above 1200 bps, multiplexing, multiple syn- 
chronization methods and FLEX'™ compati- 


bility. In addition, our Nucleus™ Paging 


Global Paging 
infrastructure Division 
Paging Products Group 


replaceable unit diagnostics in a new com- 
pact size allowing for greater flexibility and 
ease of installation and service. And, our 
world renowned MPS 2000™and Unipage® 
terminals provide a broad range of system 


solutions. 


At Motorola GPID, we give you support 
from beginning to end. Our support cen- 
ter's ONE-CALL-SUPPORT™ System, is 
specially designed to respond timely and 
accurately to all your service and support 
needs, When you choose Motorola GPID 
as your infrastructure supplier, you've 
chosen the largest, total messaging system 


supplier in the world. 


For more formation contact your local Motorola 
Infrastructure Account Executive or Motorola's Global 
Paging Infrastructure Division at 1-800-520-7243. 

Ow awrite us at: 5555 North Beach Street, Ft. Worth, 
Texas 76137. 


(AA) MOTOROLA 
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Photo 3. Poor performance of the NRF 4071E Q555 mixer stage often may be traced to poor soldering joints at either the base inductor (L567) or the 
collector inductor (L585). 


oscillators and the bandpass characteristics 
of the IF. Should the oscillator drift be- 
yond the bandpass window provided by the 
IF filter, the detected signal is going to be 
either above or below the range the de- 
coder can handle. In short. the letter E will 


become common in displayed messages. 

Summer came, and outdoor tempera- 
tures rose higher and higher. Beach activ- 
ity followed. Again the NRF 4071E began 
plaguing my bench. In some cases, the first 
conversion oscillator was off by as much 


Exceptional Performance and E 


Sinclair's Q-3220E duplexer offers exceptional performance, 


price and versatility in the 406-512 MHz range. 


Field tunable with proper equipment 


Adjustable loops 


80 dB isolation, minimum 
.5 dB insertion loss at 5 MHz separation 
Space saving 19” rack mountable to fit 


most cabinets 


For the Sinclair representative nearest you contact: 


Sinclair Radio Laboratories Inc. 
675 Ensminger Road 


Tonawanda, New York 14150, U.S.A. 


Tel: (800) 288-2763 Fax: (716) 874-4007 
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as 22kHz to 49kHz, and always on the high 
side, In each case, the customer had re- 
placed the original black pager case with a 
semi-transparent after-market unit. 

Any first-year electronics student can 
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SPE ime ae Moats 


PIE 
My 


sy 


4 Grr ete. 


A M la The result of years of breeding by design 
. otor 0 and technical evolution. The Motorola R-2600 
T; hor oughbr ed. has the sleek quality of a thoroughbred and 


quick manners of a well trained quarterhorse. 
R ) 6 ()() It knows what’s needed with only a soft touch. 
a The R-2600. Computerized, digital accuracy, 


analog feel. Dependable on the job. 


Well bred. 


a AM/FM Signal Generator 

= Duplex Offset Generator 

w See & Hear Spectrum Analyzer 
u Off-the-Air Sensitivity Receiver 
u Relative Signal Strength Meter 
a Auto-Tune 

= Terminated RF Wattmeter 

a Tracking Generator (optional) 


# Soft Keys and Windowing 
a PL/DPL Encode / Decode 
a SINAD Distortion Meter 
= Oscilloscope 

= Digital Voltmeter 

= Frequency Counter 

a Serial Printer Interface 

.. and More 


For Communicatons System Analyzer information: 


Call 1-800-235-9590. 


The sculptured horse, “Magnificent Beast”, is the work of George-Ann Tognoni, Phx., AZ. 
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Alignment procedure: | ee 


The following procedure deviates. fi 


somewhat from the suggested Motorola 
technique and assumes the use of the 
shielded room (Part 1, January 1994 is- 
sue) and the IFFER (Part 2, February 
1994 issue). 

1. Set the signal generator to the exact 
frequency of receiver [(F_. = (12 x Ist 
cony. xtal) + 17.9MHz]. 

2. Frequency-modulate the signal with 
a 134Hz tone at 3kHz deviation. 


3. Meter M1. using the 
eee We. ee 


ee th Tal veal: as. ee is adjusted 


clockwise as viewed from the foil side of 
the circuit board. 

5, Reduce the signal. generator’s out- 
put level, and adjust C552 for maximum 
sensitivity. 


TEST POINT Mi 


Photo A. Adjust the RTL-1005 test fixture’s probes across the NRF 
4071E receiver circuit board's test point M1 and ground. 


tell you that temperature changes cause 
frequency drift. At 76MHz, a X12 fre- 
quency multiplier converts a 4kHz oscilla- 
tor drift to a 48kHz drift at the output. This 
drift is exacerbated further by users who 


clip their pastel pagers to the sun visors of 


Low Loss... 


Choose LMR™-600 Cable for Jumpers! 


¢ Loss of 1/2" low density foam 
e Flexibility of 1/2" superflex 

* Connectors -- Silver/Gold pins 
e Weatherproof construction 


GROUND 


their cars in 100°F+ temperatures, 
What effect does high temperature have 
on that fixed-tuned <4 multiplier stage? 
L564 and C570 are getting the heat treat- 
ment as well as the oscillator. These 
surface-mounted components have been 


Low Cosi! 


e 6 foot N-male jumper $52.70 ¢ 15 foot N-male jumper $63.50 


Call for your Free Cable Selection Guide -- with price and performance 
comparisons to all common cables. 
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; as on, Ou read —90.2dBm (<7 
for 1 200bps POCSAG ‘and =92; S5dBm 


(<5.5pV) for 512bps POCSAG. Mea-— 
surements are signal generator output 
level readings applied through a 6dB 
attenuator to the RTL-1005_ fixture. 


C552 (UNDERNEATH ANTENNA BAR) 


Photo B. These are the circuit adjustment locations for aligning the 
NRF 4071E receiver circuit board. 


chosen to resonate around 304MHz—un- 
der ordinary circumstances. As the tem- 
perature increases, the components expand 
slightly, decreasing the actual amount of 
capacitance of C570, while also decreas- 
ing the inductance of L564. In short, the 


of TIMEs 


MICROWAVE SYSTEMS 


TOMORROW'S SOLUTIONS TODAY 
358 Hall Avenue; P.O.Box 5039 
Wallingford, CT 06492-5039 
800-TMS-COAX (867-2629) 
Fax: 203-949-8423 


Call for your local 
stocking distrioutor 


Escape Artist 


Your SMR/Public Safety signal will never get locked in 
of locked out by the building it's in again. 


AN 
LN 
XSW 


yo 


Because Celwave has five, new bidirectional amplifiers 
that improve your coverage. And your profits. 


Basically, they are repeaters. But they're the first with 

a built-in circuit that automatically keeps distortion to a 
minimum and signal strength to the maximum. In both 
directions. On as many as 40 channels. 


“a 


\AN 


All Celwave BDA’s are type accepted by the FCC and 
certified by the DOC for operation in 800 and 900MHz 
SMR/Public Safety bands. They're compact, single tray 
rack mounted or in an NEMA 3R enclosure, and include 
thermally activated fan cooling. 


An MS-DOS compatible interactive program is available 
at no charge to assist you in selecting which of the five 
models is the one that can get you in and out of any place 
in town. Write or call for more information today. The new 
Celwave BDA’s are real Houdinis: 


CELWAVE 

2 Ryan Road 

, Marlboro, NJ 07746-1899 

BA) (908) 462-1880 + (800) 321-4700 
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CELWAVE 


DIVISION OF RADIO FREQUENCY SYSTEMS INC. 


MODEL NUMBER BASE TALK OUT 


DESCRIPTION WALL MOUNT FREQUENCY MHz 


SMR FULL BAND 48510-N_- 851-869 
SMR 5 MHz BAND 48561-N 851-869 
PUBLIC SAFETY 3 MHz TX 48566-N 851-869 
SMR 10 MHz BAND 48569-N , 851-869 
900 MHz SMR FULL BAND 48522-N 935-941 
BASIC CELLULAR A BAND 48549-N 869-891.5 
ENHANCED CELLULAR ABAND . 48550-N 869-891.5 
BASIC CELLULAR B BAND 48543-N 880-894 


ENHANCED CELLULAR BBAND — 48551-N 880-894 


NEV Isolating Protector 
Stops Lightning 
on Coax Line 


New IE Series Protector 
COAX 
50% SHIELD 


99.9% TO GROUND 


Typical DC Center Blocked 
COAX 


90% SHIELD 
_\_50% CENTER 


~25% 


> TO 


RADIO 


~715% TO GROUND 


Our patented Isolated Equipment (IE) Series Protectors 
ground and then isolate both the shield and the center 
conductor of your coax line. Lightning is diverted to the 
outside ground system. It can not travel to the equipment 
chassis and follow the electrical wires to ground which 
can happen with all other type protectors including 1/4 
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LC combination is changing its resonant 
frequency upward as well. This decreases 
the drive signal level to Q554, the X3 fre- 
quency multiplier. Output from the overall 
12 oscillator-multiplier chain suffers, 
and the receiver sensitivity falls off. As the 
frequency drifts, the RF signal at the col- 
lector of Q555 moves closer and closer to 
the edges of the passband of the crystal 
filler (FL552) until the window is essen- 
lially shut, and the pager no longer receives 
pages. 

Receiver boards NRF 4017A and NRF 
4017B also tend to drift as temperatures 
rise. To its credit, Motorola selected com- 


Poor performance of the 
OS55 mixer stage often 
may be traced to poor 

soldering joints at either 

the base or collector 
inductors. 


ponents with decent temperature coeffi- 
cients to minimize this tendency. Further- 
more, the X4 multiplier tuned circuit is 
capable of being optimized—tliterally, 
tuned to resonance—by the use of a vari- 
able capacitor in the 4017A and 4017B 
series. As another feature of these boards, 
the 45MHz IF is generally broad enough 
to tolerate a wandering oscillator. 

Other caveats on the NRF 4017E must 
include the problems encountered with 
some components. Poor performance of 
the Q555 mixer stage often may be traced 
to poor soldering joints at either the base 
or collector inductors. (See photo 3 on page 
16.) It seems as though little time may have 
been spent tinning these inductors before 
assembly. because they are notoriously dif- 
ficult to solder. 

Tuning the first conversion oscillator is 
fast. A single turn of the L561 inductor 
brings the oscillator to frequency—and 
several kilohertz beyond—with only a 
fraction of a turn. There simply is too much 
inductance here, and adjustment of this coil 
is critical, The permeability of the core or 
the number of turns of the inductor needs 
to be changed. Whatever, it is too touchy 
for the east Texas climate. Pit 
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Rechargeable batteries: 
Memory, self-discharge, 
battery conditioning 


Part 3: Nickel-cadmium battery ‘memory’ and battery maintenance technology are 
explained in this installment, which concludes the series. Exercising and 
reconditioning can restore batteries to service. 


By Isidor Buchmann 


The first two installments explained and 
compared four battery chemistries, nickel- 
cadmium (NiCd), nickel-metal hydride 
(NiMH), sealed lead-acid (SLA) and 
lithium polymer. 

NiCd batteries command the most popu- 
larity for use with portable radio communi- 
cations equipment. Proper maintenance has 
much to do with keeping their capacity as 
high as possible and extending their life as 
long as possible. 


Memory: Myth or fact? 

There is some misconception about the 
word memory. 

Memory commonly is blamed for just 
about any battery failure. The word memory 
is short for cyclic memory, referring to a 
condition in which a NiCd battery would 
lose capacity after having been placed 
through a series of shallow discharge and 
full recharge cycles. 

This type of use causes physical changes 
in the battery that limit its discharge to less 
than its rated capacity. A battery exhibiting 
this memory effect seems to “remember” 
how much discharge was required on previ- 
ous discharges. 

Improvements in battery technology have 
virtually eliminated this phenomenon. Tests 
performed at a Black & Decker lab, for ex- 
ample, showed that the cyclic memory ef- 


Buchmann is the founder and chief executive 
officer of Cadex Electronics in Burnaby. British 
Columbia. He has been active in the radio com- 
munications sector and has studied the behavior 
of NiCd batteries in practical, everyday applica- 
lions. 


fects were so minute that they could be 
detected only by sensitive instruments. Al- 
ter the same battery was discharged for dif- 
ferent lengths of time, the cyclic memory 
phenomenon no longer could be detected. 

The problem with the modem NiCd bat- 
tery is not cyclic memory but the effects of 
crystalline formation. 

Hereafter, when we refer to memory, we 
are referring to the formation of crystals. 

A NiCd battery’s active matenals (nickel 
and cadmium) are present in crystalline 
form. When the memory phenomenon oc- 


The crystalline effect on 
the NiCd cell plates is 
similar to the crystal 

formation that happens 
when calcium chloride 

is used to clear roads of 
ice or snow in the 
winter. 


curs, these crystals grow, forming spike or 
tree-like crystals that cause the NiCd gradu- 
ally to lose performance. In advanced 
stages, these crystals may puncture the 
separator, causing high self-discharge or 
an electrical short, 

The crystalline effect on the NiCd cell 
plates is similar to the crystal formation that 
happens when calcium chloride is used to 
clear roads of ice or snow in the winter. As 


the salt absorbs water, crystal formation can 
be observed. 

Crystalline formation only presents a 
problem if the battery is left in the charger 
for days, or if it is repeatedly recharged 
without a periodic full discharge. It is not 
necessary to discharge a NiCd before each 
charge. A full discharge to 1 V per cell once 
a month is sufficient to keep crystal forma- 
tion under control. Such a discharge-charge 
cycle commonly is referred to as exercise. 

If no exercise is applied for several 
months, the crystals ingrain themselves, 
making it more difficult to dissolve them. 
In such a case, exercise no longer is effec- 
live in restoring a battery, and recondition 
is required, 

Recondition is a slow, deep discharge 
that drains the cell to a voltage threshold 
below IV per cell. Lab tests have shown 
that the NiCd cell must be discharged to at 
least 0.6V per cell to dissolve the more 
resistive crystalline build-up. 

Not all batteries respond well to re- 
condition. 

Let’s examine a battery that has been in 
service for more than a year and that has not 
been exercised regularly. Its capacity read- 
ing may have dropped to a low 20%. Even 
with repeated recondition cycles. the bat- 
tery may not improve to an acceptable ca- 
pacity. 

An older battery may even get worse with 
recondition. If this occurs, the battery is a 
candidate for retirement. 

This type of battery may be compared to 
an old man to whom vigorous exercise is 
harmful. On the other hand, there are older 
NiCd batteries that, to everybody's amaze- 
ment, recover to near-original capacity. 
Caution should be exercised when re-hir- 
ing these old-timers, as they may exhibit 
high self-discharge. 
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when re-hiring these old-timers, as they 
zi may exhibit high self-discharge. 
SELF-SEALING VENT SEALING PLATE 


POSITIVE TERMINAL (+) 


Self-discharge 

The NiCd and the NiMH have a rela- 
tively high self-discharge. 

If left on the shelf, a new NiCd loses 
about 10% of its capacity in 24 hours. A 
problem arises if the self-discharge causes 
the battery to drain within a day, 

High self-discharge is caused by a dam- 
aged separator. The separator is a thin in- 
sulator that isolates the positive and nega- 
tive cell plates. A damaged separator can- 
not be repaired. 

External forces that harm the sensitive 
separator include: uncontrolled crystalline 
formation due to lack of exercise, poorly 
designed chargers that boil the battery and 
plain old age. 

Let's look at the NiCd cell construction. 
(See Figure | to the left.) 

The negative and positive plates are 
rolled up together and placed into a metal 
cylinder. The positive plate is sintered and 
filled with nickel hydroxide. The negative 
plate is coated with cadmium active mate- 


INSULATION RING 
INSULATION 


GASKET NEGATIVE PLATE 


CURRENT 
COLLECTOR 


/ [ner 
. POSITIVE 
PLATE 


CASE (-) 
(NEGATIVE) 


Insulation 
plate 


Figure 1. In a NiCd cell, negative and positive plates are rolled up together and placed into a metal 
cylinder. The positive plate is sintered and filled with nickel hydroxide. The negative plate is coated 
with cadmium active material. The two plates are isolated by the separator that is moistened with 


rial. The two plates are isolated by the 
separator that is moistened with the 


the electrolyte. electrolyte, 
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We did it again.* 


CIMARRON 
TECHNOLOGIES 
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Call 1-800-487-7184 or 619-738-3282. 


* Introducing QE-1, the industry's smallest, most feature-filled GE-STAR® compatible ANI Encoder with Emergency & Man-down. 
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To measure a battery's self-discharge, 


use a battery analyzer. First, the capacity of 


the fully charged battery is measured by 
applying a discharge. The battery then ts 
stored for 24 hours, and the capacity is 
measured again. If the capacity loss is more 
than 30%, the battery should be discarded. 

Battery analyzers are useful not only to 
measure self-discharge but, more impor- 
lantly, to exercise and recondition batter- 


S—== 


ies to prolong service life. In addition, an 
analyzer is essential in identifying and 
weeding out weak batteries. 


Battery analyzers 
In the last few years, battery analyzer 
technology has advanced significantly. 
No longer is the choice limited to ana- 
log units with fixed charge and discharge 
currents and programs that do nothing 
more than apply one or two discharge- 
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Rechargeable battery series 


Previous installments in this article 
series include: 

“Rechargeable Batteries: NiCd and 
Nickel-Metal Hydride” in the May 1994 
issue. 

“Rechargeable Batteries: Lead-Acid 
and Lithium” in the June 1994 issue. 

Back issues printed within the past 
two years can be ordered for $5 each, 
postpaid. Call customer service at 800- 
441-0294. Copies of articles printed 
more than two years ago are unavailable 
from the publisher, 


charge cycles. 

The modern battery analyzer in Photo | 
on page 28 evaluates a battery's condition 
and implements the appropriate cycles to 
maximize its performance. A recondition 
cycle is applied automatically if a set mini- 
mum capacity cannot be reached. 

Battery chemistry, vollage and current 
rates are user-programmable. The battery 
code is stored in cups or cables and config- 
ures the analyzer to the correct function. 
More than 400 battery-specific cups are 
available, 

The moder analyzer identifies battery 
packs with shorted, mismatched or soft 
cells. The derived battery capacity readings 
are organized into residual, intermediate 
and final capacities. 

Problems, such as insufficient capacity 
reserve at the end of the work shift, can be 
identified and corrected easily. The voltage 
is displayed in numeric and bar graph for- 
mats. 

The modern analyzer is able to charge 
and discharge the battery at user-defined 
currents. This feature allows testing the 
battery under true field conditions, A charge 
and discharge rate of |C* is as much as four 
times faster than that of a fixed-current ana- 
lyzer. In addition, the capacity readings are 
more accurate with a modem analyzer. 

The modern analyzer offers well-defined 
software that allows safe charging of all 
batteries. including those known to be 
faulty, Damaging overcharge ona pack with 
mismatched cells, for example. is elimi- 
nated. 

The modern analyzer provides user- 
selectable programs to address the differ- 
ent battery needs. For example, PRIME 


*C-Rate is a unit by which charge and discharge 
umes are sealed, NiCd baltenes with a rating of up to 
LS8O0mAn are commonly charged and discharged at 
L&O00mA or LC 
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Photo 1. The modern battery analyzer evaluates a battery’s condition and implements the appro- 
priate cycles to maximize its performance. A recondition cycle is applied automatically if a set 


minimum capacity cannot be reached. 


prepares a new battery for field use, and 
AUTO reconditions those batteries that are 
unable to reach a set target capacity. 

In addition, CUSTOM allows the opera- 
lor lo set a sequence of cycle modes 


composed of charge. discharge, recondi- 
tion, trickle charge or any combination. 
Rest periods and repeats can be added as 
required. 

The modern analyzer is easy to use; the 


software does the thinking. Capacity read- 
out in percentage rather than milliampere 
hours (mAh) is more convenient because 
the eperator does not need to remember 
the mAh ratings of each battery tested. In 
addition, simple pass/fail lights help to dif- 
ferentiate good batteries from unservice- 
able ones al a glance, 

The modern analyzer offers a printer and 
computer interface. With a printer, service 
reports and battery stick-on labels with 
time and date can be generated. An RS- 
232 port allows a computer to store and 
process battery test results in a database 
and to produce charts and graphs. 

The modern analyzer offers designated 
charge algorithms and specific cycle pro- 
grams for different battery chemistries. such 
as the NiCd, NiMH and lead-acid. As new 
chemistries become available, EPROM up- 
grades should be made available to enable 
the servicing of these batteries. 

(This coneludes the article series.) 
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Technically speaking 


(continued from page 8) 


and then apply Formula 2. We could 
apply Formula 4 for voltages across 
equal impedances. We could apply For- 
mula 7 for currents in equal impedances, 
We choose Formula 4 for voltage ratios. 
Remember to use the same voltage units 
(millivolts or volts). Using voltage units 
and substituting into Formula 4, the cal- 
culator keystrokes are as follows: 


10)2@@J0C)1E) &e& 20 
(=} 21.58362492 

This result means that the output 
power is 21.6dB above the input power; 
or, simply put, the amplifier has a power 
gain of 21.6dB. Now let's apply the 
current formula (Formula 7) to the same 
problem, just to double-check the previ- 
ous calculation. 

Using microamperes (aA) as the unit 
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of measure and substituting into Formula 
7. the calculator keystrokes are as follows: 


2400 [=] 200 [=} {cq [x) 20 
(=) 21.58362492 

This result verifies the accuracy of our 
first calculation. 


Unequal input/output impedance 

Refer now to Figure 2 on page 8. This 
figure is different from Figure | in that 
the input and output impedances are not 
the same. To calculate the power gain of 
the amplifier in decibels, either Formula 
5 or Formula 8 must be used. On the other 
hand, if we are only interested in stating 
the voltage or current ratio in decibels, 
we may use Formula 4 or Formula 7, Re- 
member that because the input and outpul 
impedances are not the same, the output/ 
inpul voltage or current ratio in decibels 
will not be the same as the true outpul/ 
input power ratio in decibels. 

If you want to know the true output/ 
Input power ratio in decibels, use either 
Formula 5 or Formula 8 so that the differ- 
ent oulput/input impedances are taken into 
account. Technically speaking, the deci- 
bel originally was intended to represent 
only pewer ratios; nevertheless, the deci- 
bel can be used to represent voltage and 
current ratios as long as impedance is 
taken into account. 

Some schematic diagrams in service 
manuals indicate stage gain in decibels. 
This stage gain is not true power gain, 
Instead, it is simply a comparison of 
outpuVinput voltages in decibels with- 
out regard to the different output/input 
impedances. 

Usually. an RF voltmeter is used to 
muke stage gain measurements in the 
preparation of the service manual data. 
Usually, the same type of RF voltmeter is 
used to make such measurements in the 
shop. These instruments have scales cali- 
brated in both decibels (relauve to ImW 
[dBm]) and volts (or millivolts). As long 
as the loading effects of the RF voltme- 
ters are similar, the results are consistent. 
Thus, the use of decibels to indicate stage 
gain is valid even though it does not rep- 
resent true power gain as decibels were 
intended to do, A voltage or current gain 
can be achieved even though a pewer loss 
may be incurred. 

Getting back to Figure 2, let's cal- 
culate the vollage gain in terms of 
decibels and then the true power gain 
of the same stage, The voltage gain will 
be the same as for Figure !; that is, 
21.6dB. Even so, the power gain in deci- 
bels is found through Formula 5 or For- 
mula 8. Using volts and ohms as units 
and substituting into Formula 5, the 
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calculator keystrokes are as follows*: 


10.) 2 (xX) (9) 5006 OD |) 
GE) O0I16)  1900(9) O) 


0 © & 20 © 
18.57332496 

Thus, the true power gain in decibels is 
about 3dB less than the voltage gain (in 
decibels) of the stage. 


LJ 


Correction factor 

By using a correction factor to cor- 
rect for the effects of unequal imped- 
ance, Formula 4 or Formula 7 can be 
used to convert voltage or current ratios 
to the equivalent power ratio in deci- 
bels, Remember these simple rules, and 
you will not go wrong. When using 
Formula 4+ for voltage ratios, if the out- 
put impedance is higher than the input 
impedance. the power gain of the stage 
will be lower than the voltage gain in 
decibels. The opposite is true for cur- 
rent ralios. If the output impedance is 


?- 


"On some scientific calculators. | v7} (square root) 
entry ts accomplished by the keystrokes finy) -?) tin- 
verse, squire! 


higher than the input impedance, the 
power gain of the stage is greater than 
the current gain expressed in decibels. 

If you are using Formula 4 for voltage 
ratios across unequal input/output imped- 
ance, the correction factor can be calcu- 
lated from this formula: 


dBc = 10log (4) 


fe} 
where 
dB: = correction factor 


Be sure to observe the sign when ap- 
plying the correction factor. The correc- 
tion factor is simply added algebraically 
to the voltage ratio in decibels to obtain 
the true power ratio in decibels. If you 
calculate the correction factor (dB) for 
the voltage gain in Figure 2 it will be 
—3dBe. Combining this correction factor 
with the voltage gain in decibels yields a 
power gain of: 21.6 — 3 = 18.6dB. 

If you use Formula 7 to calculate the 
current ratio in decibels when the outpul/ 
input impedances are unequal, you must 
use the following formula to determine 


the correction factor in decibels: 


dBe = 10109 (") 


1 
where 
dB: = correction factor 


Again, the correction factor is simply 
added algebraically to the current ratio in 
decibels to obtain the true power ratio in 
decibels. If you calculate the correction 
factor (dBc) for the current gain in Figure 
2, it will be +3dB-. Combining this cor- 
rection factor with the current gain in 
decibels yields a power gain of 15.6 + 3 
= 18.6dB. 


Power ratio = antilog( 
Voltage ratio = antilog ( ae ) 


Current ratio 


antilog ( on ) 


Tait SMR repeaters: ‘Air Power” 
rformance for less than $2000! 


pe 
| 
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« Logic ready 

* 800 to 960 MHz; also UHF and VHF 
* One to five watts, continuous duty 

* Up to 128 frequencies 

¢ Part 88 ready 

¢ Two-year warranty 


Call now! 


Tait Electronics-U.S.A., Inc, 
1-800-222-1255 
Fax: 714/468-6944 


Tait repeater shown with 
optional cabinet, and 
Trident TNT-60 logic. 
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intial that you "Ask for HELIAX" coaxial cable 
ily and mechanically superior to braided cables, 
\ } Specifically designed to handle today's higher 


B\ a 


i 
NUP 
Highly flexible, Px 


shape holding solid \: 
copper conductor fs “ 


Closed-cell foam-dielectric 
ensures low loss 


New easy to attach connectors 
deliver superior mechanical 
integrity 


Premium platings minimize 
intermodulation 


ustomer Support Center 
Kus at 1-800-349-5444, 


ler in Cellular Communications 
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WHEN IT 
COMES TO 
DIMF... 
NOBODY 
DOES IT 
BETTER! 


MODEL NC401 

MICRO-MINIATURE OTMF DECODER 
Three Decoders in one unit offering multiple 
user configurable output functions through 
microcontroller technology. 


MODEL NC421 

MULTI-FUNCTION DTMF DECODER 
Enclosed in smartly styled plastic case with 
illuminated membrane control panel for 
mobiles. 


MODEL NCso08 

MULTI-FUNCTION DTMF DECODER 

For control of remote applications, available 
with enclosure or 56 pin edge connector and 
a variety of options. 


MODEL NC4004 

MULTI-FUNCTION DIMF REPEATER 
Capable of controlling 10 outputs while 
sensing 10 external inputs. 


MODEL NC404 
SUB-MINIATURE DTMF ENCODER 
Digitally synthesized tone generator. 


MODEL NC409 

MICRO-MINIATURE DTMF ANI ENCODER 
Exclusive Alarm and Man-Down features plus 
Transmit time-out timer, busy channel lock- 
out and microphone mute are only a few of 
the many features available in this 
microcontrolled unit. 


MODEL NC410 

NEW...DTMF ANI ENCODER DESIGNED WITH 
THE ACC IN MIND! 

Simplifies telephone interconnects. 

15 memory locations, last number redial, 
automatic connect/disconnect sequences and 
programmable ‘transmit refresh" provide easy 
operation in any mobile application. 


Call 1-800-874-8663 
for complete information 
and pricing. 


QEvoncamm 


TONE SIGNALLING PRODUCTS 


12438 Loma Rica Dr., Grass Valley, CA 95945 
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Technically speaking 


The formulas on page 32 can be used to 
convert power ratios, current ratios and 
voltage ratios in decibels back to the 
equivalent simple ratio form. For ex- 
ample, to find the power ratio from the 
power gain of 18.6dB, use the formula for 
power ratio on page 32. Power ratio = an- 
tilog 18.6/10 = antilog 1.86 = 72.4, 


Absolute values 

Up to now, the decibel has been used 
as a means of comparing two power, 
voltage or current levels, The decibel 
can be used as an indication of absolute 
level as long as a reference is given or 
understood, For example, if we say that 
an amplifier has a gain of 15dB we still 
do not know what the output power Is, 
unless we know the input power. If the 
input power level is given. the output 
power level can be computed. 

In radio communications work, there 
are many reference levels by which the 
dB can be used to indicate exact voltage 
or power level in a circuit. For example, 
in 6002 telephone lines, the dBm is an 
absolute signal level using the decibel as 
an indicator. The #t in dBm indicates that 
the OdB reference level is | milliwatt. The 
dBm unit also is used in 500 systems to 
indicate signal level. The voltage level 
corresponding to OdBm in any impedance 
is found from the formula: 


E=J/PR 
where 

E = voltage 

P = power 


R = resistance 


For 5022 impedance, the voltage corre- 
sponding to the 0dBm level is: 


E = §50(0.001) = V0.05 = 0.223607V 


= 223.6mV = 223,607 iV 


For 6009 impedance, the voltage cor- 
responding to the OdBm level is: 


E = §600(0.001) = 0.774597V = 774.6mV 


To convert a 500 dBm level to a volt- 
age level in microvolts across 500, use 
the following formula: 


ieeatleineas 


uv =antilog 20 


where 
impedance = S02 


To convert a 6002) level to a voltage 
level in millivolts across 6002, use the 
following formula: 


iigmes 


= antilog( = 


where 
impedance = 6000 


To convert a voltage level across 500 
to the equivalent dBm level, use the fol- 
lowing formula: 


dBm = a 


where 
impedance = 500 


To convert a voltage level across 6002 
to the equivalent dBm level, use the fol- 
lowing formula: 


dBm = 20log Ue 


where 
impedance = 60002 


Power levels can be converted to dBm 
levels easily. For example, to convert 
100W to dBm, use the following formula: 


dBm = 10log(1,000P) 
where 
P = watts 


The following example illustrates how 
convenient it is to work with decibels. 

Problem: The output from a transmit- 
ter is 1OOW. The transmission line loss 
between the transmitter antenna and the 
transmitter is 2.5dB. The transmitter has 
a gain of 3dB. The path loss between 
the transmitting and receiving antenna 
is 150dB. The receiving antenna has a 
gain of 5dB in the direction of the trans- 
mitter antenna, The transmission line 
loss between the receiving antenna and 
the receiver input is 3dB. What is the 
signal level at the receiver input in 
dBm? In microvolts? 


i 


TRILOGY 


THE QUALITY ALTERNATIVE IN 
WIRELESS COMMUNICATIONS 


c O M M O N S§S 


AIRCELL” 
TECHNOLOGY 


Exclusively 
From Trilogy... 


Proven performance with over 1.5 billion 
feet of Trilogy products installed worldwide. 


Trilogy's AirCell cables are the only hermetic- 
ally sealed, low-loss air-dielectric cables 
available today. No pressurization is 
required, for a maintenance free system. 


Trilogy AirCell semi-rigid products, costs far 
less than corrugated copper cables. Lighter 
weight means easier handling, and lower 
shipping costs. 


Ease of connectorization, with no soldering 
required; cable installation is simplified. 


Also Introducing: Trilogy AirCell radiating 


eats for Pi sesticlerd ass, au as AIRCELL” Family By 
uildings, subways and tunnels, etc. Trilogy 


All AirCell products are available in both SENDING THE RIGHT SIGNAL 
5022 and 752. 


Irilogy } 
COMMUNICATIONS INC. 
Call or write for additional information: 
TRILOGY COMMUNICATIONS INC., 2910 Highway 80 East, Pearl, Mississippi 39208 
(800) 874-5649, (601) 932-4461 / FAX (601) 939-6637 
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us id” for your 
‘table radio business. 


ea-Way FM portables for demanding opera- 
‘tional requirements. Programmable up to 99 
channels. 40. channel/second priority scan. 
Voice encryption and signaling options in- 
cluding digital selective call, ANI and status 
reporting. But it’s tough to judge radios of 
this class from written specs alone. You 
need to actually use one. That’s why we're 
Taking a special “bid” to put an evaluation 
“sample in your hands, set up the way you 
Want it, for field testing in your own system 
ox environment: Ask for your “Sealed Bid” offer 
- from Midland. LMR. Call or fax today! 


Min DLANO 
LAND MOSILE FADIO 
1-800/MIDLAND (Ext. 1690) 
In Canada: 905/839-1700 
FAX: (816) 245-1144 


© 1993, Midland International Corporation 
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HIGH Q FILTERS 


NOTCH AND BANDPASS 


¢ Low loss 

* Broad frequency range 
30-950 MHz 

¢ Single, double & triple cavities 
for spot or wider band 
attenuation 

* Excellent power 
handling & 
temperature stability 

e Field tunable 


For more information, 
request our data sheets 
for HIGH Q FILTERS. 


MZ 


MICROWAVE FILTER COMPANY 
6743 KINNE STREET 

EAST SYRACUSE, NY 13057 

600-448-1666 * 315-437-3953 

FAX: 315-463-1467 
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Technically speaking 


Solution: The transmitter output is first 
converted to dBm as follows: 


dBm = 10log(1,000P) = 50dBm 


From this 50dBm power level at the 
transmitter, simply add the system gains 
and subtract the system losses to get the 
final signal level in dBm at the receiver 
input: 


Transmitter output +50.0dBm 
Transmitter line loss —2,5dB 
Transmitter antenna gain +3.0dB 
Path loss — 150.0dB 
Receiver antenna gain + 5.0dB 
Receiver line loss —3.0dB 
Signal level at receiver —97.5dBm 


The signal level in microvolts is: 


uv = antilog ( ee ne ) 
-97.54 bane 


= antilog ( 20 


= antilog ( ion = 2,99nV 


There are many other ways in which 
the decibel is used with a reference level 
to indicate an absolute power or voltage 
level. The information presented here can 
be applied to other situations in which the 
decibel might be used. 

A computer program (IBM-compatible) 
that makes many computations of decibel 
formulas is available from the author for 
$10 including shipping and handling, 
Specify 3%" or 5%" floppy diskettes. You 
may write the author at 204 Tanglewylde 
Drive, Spartanburg, SC 29301-2949. Stay 
tuned! 


a) 


ATTENTION 


PUBLIC SAFETY ANNOUNCEMENT 


Tampering with Motorola’s communication 

software is nothing short of a crime. 
Motorola has been at the forefront 

of communications technology for more than 

60 years. Today, we offer a greater array of 

communications products than ever before. We 

are proud of our products and the vital services 

they bring to our customers which are of 


unparalleled public importance. 


Theft and unauthorized copying of Motorola 
communications radio software is illegal. 


Motorola intends to combat this conduct 
by aggressively maintaining and enforcing its 
proprietary rights to its software technology. Any- 
one who has knowledge of such illegal activities or 
has questions concerning such activities is strongly 
urged to contact Motorola, Inc. immediately at 
1-800-325-4036. Calls will be kept confidential and 


may be made anonymously. 


(M\) MOTOROLA 


*) and Motorola are trademarks ot Motorola, Inc, ©1994 Motorola, Inc 
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Mobile Radio Technology 


The following pages 
contain mobile radio 
products and services 
of advertisers in this. 
issue. Information is 
provided by the 
advertisers. For more 
information on these 
products, circle the 
corresponding Fast Fact 
number found on the 
card on page 97. Also, 
refer to the Advertisers 
Index on page 96 for 
the page reference to 
_the company’s 
advertisement. 


FM Two-way Radios 


Midland LMR offers two-way FM 
radios including mobiles, portables, 
base stations and repeaters in all land 
mobile bands. These range from the 
versatile Midland Syn-Tech advanced- 
technology, frequency-synthesized, 
conventional radios to the high-speed, 
digital, 800MHz Midland CMS 
trunked systems and equipment. 

Midland LMR 
Phone: 800-MIDLAND 
In Canada: 905-839-1700 
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NiCd 
Replacement 


Batteries 
The 7.5V 


replacement 
NiCd battery 
for the Uniden 
SPS_ Series 
Radio is avail- 
able from 
Centurion 
International. As with all Centurion 
battery packs, these new packs are 
made to exacting standards. Centu- 
rion model SP1100 at 1,000mAh 
capacity will replace the APX1100 for 
the Uniden SPS series radio. For 
more information, contact the sales 
department at 800-228-4563. 
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Product/services showcase 


Jumper Cable Assemblies 


Valuflex from Andrew is a new 
line of value-priced jumper coaxial 
cable assemblies designed to outper- 
form braided cable assemblies. Ideal 
for radio equipment shelters, rack-to- 
rack and radio OEM applications. For 
information call 800-255-1479. Re- 
quest Bulletin 1943A. 
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UHF Four-cavity Duplexer 


TX RX Systems’ model 28-70-02A 
pseudo-bandpass duplexer uses the 
patented Vari-Notch circuit to provide 
maximum isolation for the lowest in- 
sertion loss possible, Fully temperature 
compensated and manufactured to the 
highest standards, this duplexer will 
provide years of unequaled and 
trouble-free performance. 
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Analog and Digital Test Set 


The 4032 Stabilock test set from 
Schlumberger Technologies sup- 
ports all digital cellular formats. It will 
test TDMA, GSM, JDC at SOOMHz 
and 1.5GHz, CDMA {in 1995) and 
PCS-1800 at 1.8GHz (August 1994), 
It also includes a high-speed, high- 
resolution spectrum analyzer. 
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Public Safety Consoles 


Zetron's public safety product line 
includes a broad array of dispatch 
consoles, console furniture, encoders, 
fire department alerting systerns, in- 
stant recall reporters, TDD equipment 
and ALI displays. Factory technical 
training for dealers is available. Con- 
tact Zetron for more information. 
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Scrambling 
for 
MicroTAC 


Portable tele- 
phone security, 
invisibly em- 
bedded into 
Motorola 
MicroTACs, is 
activated with a 
simple keypad 
combination. 
Proven Crypto 
Voice Plus tech- 
nology from 
Transcrypt is 
compatible with its other scramblers for 
complete cellular and office security. 
Call 800-228-0226. 
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Refurbished 
pagers 


Get more 
beep for your 
buck with refur- 
bished pagers. 
Natcom carries 
a complete line of quality refurbished 
pagers along with expert repair ser- 
vice from its Kern Pager Repair sub- 
sidiary. Refurbished models include 
Motorola and NEC pagers, with vol- 
ume discounts available. Call 800- 
844-5376 for more information. 
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Bi-directional Amplifiers 


Celwave 
bi-directional 
amplifiers ex- 
tend two-way 
communica- 
tions in RF- 
shielded en- 
vironments. 
All nine mod- 
els have built-in circuitry to protect 
against oscillation damage and 
intermodulation distortion. Use rack- 
mounted or in a NEMA 3R enclosure 
cooled by a thermally activated fan. 
DOC-certified for 800MHz-900MHz 
SMR/public safety bands. 

Celwave 
2 Ryan Road, Marlboro, NJ 07746-1899 
800-321-4700 
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Free 
Coax 
Selection 
Guide 


Aitenua- 
tion, power 
handling, 
dimensions 
and prices 
of several 
manufac- 
turers’ 
common 

cables are referenced in a free quide 
from Times Microwave. It features 
TMS’s new LMR low-loss cables, a 
cost-effective choice for system inter- 
connects and antenna feeders. 

Call 800-TMS-COAX. 
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Transmitter Steering 
Controller 


The Combined Technologies 
TSAM-1 transmitter steering control- 
ler works with existing comparators 
and receiver voting electors to steer 
eight transmitters. It includes fully 
programmable control tone genera- 
tion and CTIs exclusive Smart-Steer 
algorithm. It is expandable to 64 
transmitters, 

513-595-5900 
See us at APCO booth 642 
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Battery Support System 


Christie Electric’s microprocessor- 
based, programmable, ReFlex Casp/ 
1200 supplies charging current for 
fast, safe charging of communications 
batteries, plus a slope-sensing charge 
termination feature which extends 
battery life. The system quickly ana- 
lyzes capacity and, through its recon- 
ditioning function, electrochemically 
rejuvenates badly faded NiCd batter- 
ies. A serial output printer allows 
battery condition to be recorded. 
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Heavy-duty 
Trunking Antenna 


Built for applications 
requiring extraordinary 
reliability, the Hustler 
HD12-80669 from 
Newitronics Antenna 
offers 12dBd gain in a 
1.9"-diameter radome. 
Wind survival is 150 
m.p.h. Maximum power 
is 600W continuous. 
Down-tilt is available at 
no cost. Call the sales 
department at 800-949- 
9490. 
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Mobile Signal Analysis 


The STI-9000 improves radio fre- 
quency signal coverage measurement and 
analysis. It generates contour plots of 
measured results to provide system engi- 
neers a quick and accurate means of ana- 
lyzing signal coverage over a wide area. 

Survey Technologies 
7980 S.W. Shadypeak 
Beaverton, OR 97007 

Phone/FAX: 503-591-5986 
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TDMA Radio System Tester 


Motorola’s Test Equipment Prod- 
ucts’ R-2660 Communications Ana- 
lyzer is a high-performance platform 
providing compatible testing of 
Motorola's Integrated Radio System 
(MIRS) TDMA radio systems. The unit 
incorporates the power and design er- 
gonomics of the Motorola R-2600 with 
additional MIRS-specific test capabilities 
to ensure peak operating performance. 
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Increase Paging Saturation 

Henry Radio paging amplifiers 
make up for filter/combiner losses 
and increase paging system satura- 
tion. VHF models are rated at 250W- 
300W continuous output. UHF mod- 
els produce 180W-220W. Thermo- 
statically controlled fans provide cool- 
ing. Contact Henry Radio, 2050 
Bundy Drive, Los Angeles, CA 
90025, or cal] Mr. Ted S. Henry at 
800-877-7979, ext. 310. 

Circle (264) on Fast Fact Card 


Shared Repeater Tone Panel 


Desktop/Rackmount 

157 Subscribers, 51 CTCSS/106 DCS 

DSP enhanced decode and talk-off 

rejection 

CW ID per subscriber 

Time and hit counter 

Local/Remotely programmable 

(DTMF/Menu-driven RS-232) 
Communications Specialists 

800-854-0547 FAX 800-850-0547 
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Monitor for Wireless 
Communications Systems 


IFR Systems’ COM-120A features 
a crossband duplex, a split-screen spec- 
trum analyzer and a high-resolution EL 
display, The RF generator and receiver 
screens display all UUT information. 
along with a scope or spectrum ana- 
lyzer. Signaling includes CTCSS. two- 
tone sequential, DCS and DTMF. 
800-835-2352 
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Base Station 
Cable 


UltraLink 
TL93605 from 
Cushcraft/Sig- 
mals is an ex- 
tremely low-loss, 
moisture-resistant 
cable. lt features a 
large solid copper 
center conductor 
covered by a 
closed cellular 
foam dielectric at 
89% velocity of 
propagation. a 
100% non-glued foil shield layer, 95% 
braided shield layer and a black PVC 
jacket, 
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Radio- 
telephone/ 
Selective 
Call 


Midian provides two custom prod- 
ucts for Maxon SP2000/SL70 por- 
tables. Features include a DTMF radio- 
telephone encoder/decoder/ANI/tran- 
sponder with optional 10-code inver- 
sion scrambler, 16-channel trunking 
scan and a multicity trunk listing; or a 
multitone, multiformat ANI/selective 
call encoder/decoder module with op- 
tional 10-code inversion scrambler. 
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Product/services showcase 


LANCERnet Low-cost 
Trunking 


Trunk conventional radio equip- 
ment with affordable, feature-rich 
network systems. Complete control of 
multiple channel mobile telephone 
systems, Local Area Network Central 
Exchange Radio (LANCER) offers: au- 
tomatic channel] allocation, intersys- 
tem privacy, conference and group 
calling, and much more. For informa- 
tion contact CES at 800-327-9956. 
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Smaller-sized Paging Station 


The Nucleus Paging Station from 
Motorola’s Global Paging Infrastruc- 
ture Division has new surface-mount 
technology to reduce station volume 
by as much as 80%. Nucleus offers 4- 
level modulation for next-generation 
paging signaling schemes. Codes in- 
clude the European Radio Messaging 
System (ERMES) and Motorola’s Flex. 
Nucleus also processes 2-level modu- 
lation for POCSAG pagers. 
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Transformer Combiners 


Available in expandable 5-, 10- and 
20-channel versions. Sinclair Radio 
Laboratories’ RTC-800 series covers 
the 851MHz-866MHz trunking fre- 
quency band. Easy installation with 
simple field tools and test ports for 
on-air transmitter checks, The unit re- 
quires a minimum of rack space and 
is UPS-shippable. 
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Cellular Look-alike Antennas 
Hatchback Adaptor 


STI-CO's 
hatchback 
swivel adaptor 
is a practical 
option for non- 
elevated feed 
trunk-lip 
mount, dis- 
guised cellular 
look-alike an- 
tennas. It fits 
most hatchback 
cars, vans and 
4-wheel drive 
sports vehicles 
and can be used 
with STI-CO’s antennas. Quick and easy 
to install. 
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Grounding Installation 
Guide 


The second 
edition of The 
“Grounds” for 
Lightning and 
EMP Protection 
is now available. 
This 100-page 
publication is a 
comprehensive, 
hands-on guide 
to proper ground- 
ing installation, measurement and 
maintenance for direct lightning strike 
survival. 
Polyphaser 
P.O. Box 9000 
Minden, NV 89423 
800-325-7170 
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Programmable battery analyzer 

The Cadex C4000 battery analyzer 
services NiCd, NiMH and SLA batteries. 
Over 700 battery adapters are available 
for portable radios, cellular phones, etc, 
User-programmable “smart” cables 
accomodate less-common batteries. 
NiCds affected by memory are com- 
monly restored to full capacity. 
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Video Modem 


Communications Specialists’ 
video modem sends broadcast qual- 
ity. single-frame, color video over any 
narrow-band communications chan- 
nel. Any NTSC-compatible video 
source can be used at the sending 
end, Use two-way radio, cellular, sat- 
ellite or landlines for transmissions 

800-854-0547 
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Pager Crystals 


Bomar's new line of high-reliability 
900MH2z pager crystals are here. The prod- 
uct line features crystals for Bravo, Bravo 
Plus. Express and Advisor pagers. Bomar 
builds each crystal to precise specifications, 
and each comes totally aged for clean. crift- 
free reception. Bomar crystals cany a life- 
time guarantee. For more information call 
800-526-3935, or FAX 800-777-2197, 
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Now Available from SFD: 
Base Station Antennas 
Combiners/Duplexers 

Mobile Antennas 

Coaxial Cables & Connectors 

Lightning Protection 
Power Supplies Towers 


Santa Fe Distributing, Inc. 
913-492-8288 or 800-255-6595 
FAX: 800-255-6596 
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Monitor Guards Base Stations 


Wireless telecommunications field 
technicians can't be everywhere at 
once. The Sentry 8000 series remote 
site monitors from Decibel Prod- 
ucts can be. Every hour of every day, 
Sentry monitors the valuable equip- 
ment contained in a base station shel- 
ter, and the shelter itself. for fire. 
intruders or power outage. 
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Paging Encoders 


Zetron offers a full line of reliable 
encoders to fit nearly any paging appli- 
cation. The encoders are field-program- 
mable from their own keypads, simpli- 
fying set-up and maximizing versatility. 
Digital display and analog formats may 
be mixed in the same encoder, and 
even Plectron formats are supported. 
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High Q 
Bandpass 
Filters 


A new series 

of high Q 

bandpass filters 

offers tunable 

quarterwave 

cavities in a 

variety of diameters for increased Q. 

selectivity and low loss while suppress- 

ing interference from 30MHz to 

950MHz. Available from Microwave 

Filter, these filters can be used as 

preselectors or to clean up spurious 

transmit signals. Five different sizes are 

available in single. double and triple 

cavities. The units have rotating loops 

and an adjustable resonator for field 
tuning. 
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Numeric 
Pagers 


The Fact 

Sports [] numeric 

pager from NEC 

America has an 

eight-message 

capacity with 20 

digits per mes- 

sage, a clock and 

time stamp, four 

programmable 

alert options and 

one-button control. VHF, UHF and 
9O0MHz models are available. Signal for- 
mat is POCSAG code. binary digital, non- 
return to zero. Incoming pages are auto- 
matically illuminated on the display. The 
pagers are available in six distinct colors. 
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Connector/surge protector 


Arestor Plus from Andrew is a new, 
one-piece connector/surge protector that 
protects personnel and equipment from 
repeated and potentially damaging effects 
of current induced by lightning strikes. 
Compatible with all standard connector 
interface types. For information call 
800-255-1479 to request Bulletin 1982, 
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Mixed-lot 

Battery 

Charging 
MasterCharger 
6 from W&W 
Associates 
charges six dif- 
ferent batteries simultaneously—with 
different voltages and capacities, 
NiCd or nickel-metal hydride. Battery 
models from different manufacturers 
can be mixed. One or all six charging 
positions can be changed to 
accomodate various transceiver bat- 

tery types, 
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Product/services 


Trilogy 

Commu- 

nications 

introduces 

RMC? radi- 

ating cables 

for RF-re- 

stricted ar- 

eas (build- 

ings, sub- 

ways, tun- 

nels, etc.), 

Product 

features include; the only hermetically 
sealed low-loss air-dielectric cables avail- 
able and they require no pressurization. 
No soldering for connectorization, and 
RMC“ costs far less than corrugated cop- 
per cables. Available in 500. and 752. 
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CAD Fleet Management 


MX-COM's CADi Computer-aided 
Dispatch system encodes and decodes 
two-way radio SelCall tone signals to 
make a fleet safer and more efficient. 
The system features easy-to-use soft- 
ware, ANI. status reporting, emer- 
gency alarms and OTAR, 

Call MX-COM at 800-638-5577, 
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Mutli-function DTMF 
Controller 


Norcomm's 

NC4000 is a 

uniquely de- 

signed  16- 

channel DTMF 

encoder/de- 

coder for con- 

trol and status 

reporting of 

remote applications or as a compat- 

ible replacement for Speedcall’s 

model C527 decoder. The NC4000 

features 11 operating modes, three 

power-on and alarm configurations, 

0-8 digit address, E*Prom memory 
and more. 

800-874-8663 
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Motorola Pager Housings 


Buy genuine pager housings from 
Motorola at great new prices. Remem- 
ber, non-Motorola housings void your 
Motorola warranty because they may be 
of inferior quality and damage internal 
circuitry. Avoid technical problems and 
keep your Motorola pagers functioning 
with genuine Motorola replacement 
parts. Call 800-892-3068. 
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Alarm Page Processor 


Telemessaging Device'’s MR-31 
processes calls as many as 400 low-cost, 
remote alarm dialers to send as many as 
1,600 different messages (50 characters 
alphanumeric or numeric) to a paging 
system using the TAP format. Uses in- 
clude site monitoring and revenue-gener- 
ating alarm messaging service. 

Call 800-645-4595 
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High-quality Carrying Cases 


Leathersmith’s cases provide 
maximum protection at a reasonable 
cost. With over 300 models, we are 
sure to have what you need. Swivel 
options available along with free logo 
printing. Call us today! 

800-233-0440. 


Circle (293) on Fast Fact Card 


NiCd 


Batteries 


Multiplier 

Industries in- 

troduces re- 

chargeable 

nickel-cad- 

mium replace- 

ment batteries 

for Motorola 

Radius GP300 

two-way radios. 

Multiplier’s 

part #M9808 rapid charge, 7.5V, 

600mAh battery, and part #M9628 

rapid charge, 7.5V. 1,200mAh bat- 

tery, meet or exceed OEM specifica- 
tions for form, fit and function. 
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Solar Power Supply 


Hutton’s solar power supply “mini” 
series is available in sizes of 1W-hour/ 
day to 230W-hours/day depending on 
the type of battery and solar module. 
230W-hours represents continuous op- 
eration of a 25W repeater talking for 
two hours per day. For more informa- 
tion, call 800-442-3811. 
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Multifunction Tone 
Termination Panels 


CPI's multifunction tone termination 
panels are available in four-. six-. eight- 
and ten-frequency versions. The pan- 
els are housed in a sturdy, steel and 
aluminum enclosure and provide LED 
indication of PTT, monitor and se- 
lected function tone. Frequency or 
function selection is accomplished by 
1-of-10 relay outputs that are jumper 
selectable for a latching or momen- 
tary operation. 
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together to establish the best team by the 3rd q 
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Excellent Performance 
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Two case histories 
of EMI/RFI solutions 


Communications devices in vehicles may interfere with one another. Tracing 
the cause can involve documentation, customer consultations, equipment 
substitutions, brainstorming with other techs and vendor assistance. 


By Donald E. Koehler 


1 had just crawled out from under the 
dispatcher’s console when the radio crack- 
led with my call sign. 

“OK,” I said. “What's up?” 

“Call the shop boss, 
commander's car is back.” 

The phone call confirmed my worst 
fears. The installed VHF transceiver had 
been locking up the day before. My shop 
had spent about four hours on it but came 
up with CND (could not duplicate). 

Intermittent troubles caused by ¢lectro- 
magnetic incontpatibility (EMI) or radio 


the base 


frequency interference (RFI) can be some 
of the most vexing to solve—especially if 


the system belongs to your most impor- 
tant customer. 

[ ran back to the shop and then had one 
of the shop technicians use our database to 
pull up the maintenance history for the 
commander's car, | quizzed the other tech 
on exactly what had been done. 

I had been “selling” the local hospital 
commander on moving his paging opera- 
tion onto our system for shared saving: 
thus, | had been out of the shop for quite 
a while. | had made that “sale,” but 1 may 
have lost my most important customer. 

“So, tell me exactly. and in what order. 
every litte thing you did yesterday,” I 
asked the tech. 


Documenting the problem 

The tech thought for a moment, then 
listed his actions: 

First. he had picked up the car from the 
base commander and ran it over to the 
shop. He had carefully questioned the user 
upon pickup, per our standard practice. He 


Koehler is the owner of Communication Spe- 
cialuies, Anchorage. AK. 


then wrote down the user’s description of 
the symptoms. In this case, the VHF trans- 
ceiver “locked up” on channel 4 while in 
scan mode, 

Then, with the car back at the shop, he 
had shut off all of the systems, the engine 
and any accessones. With everything dead, 
the ignition switch was set to acc. The 
VUF transceiver was turned on, then 
switched to scan. No lockup was noted. He 
wrote this down, 

He started the engine and ran the check 
again—no lockup. He switched on addi- 
tional systems and noted the results. 

The car was equipped with: 

(1) a VHF transceiver, the victim. 

(2) a military air-to-ground (A/G) UHF 
transceiver. 

(3) a signaling system (PA, siren, grill 
lights) hooked into the VHF transceiver. 

(4) a secure cellular telephone. 

Sull CND. He then pulled the radio set 


aoe = di 
An apprentice installer uses a scanner to check 
for EMI/RFI hot spots. 


and tumed it over to the base LMR con- 
tractor, requesting a complete checkout. 


Tracing leads 

While the contractor ran the radio 
through its paces, both shop technicians 
traced the power, RF and sense leads back 
to the source. They cleaned the power 
leads at the battery, checked both sets of 
fuses and verified that no cuts, nicks or 
holes were present. 

The routing of power leads was well 
away from any EMI/RFI-identified “black 
boxes” (more on this later) under the hood, 
and the routing did not cross or follow 
other system power leads. The sense lead 
from the harness to the fuse block was 
checked and cleaned, and the bypass ca- 
pacitors were checked visually. Everything 
was OK. 

The transceiver came back from the on- 
site contractor with a clean bill of health. 
Channel 4 had even been completely 
checked twice—power, sINAD, noise and 
squelch level, all right on factory specifi- 
cations, 

“Heck Don, | even went over to the other 
radio shop, borrowed a ‘scope and checked 
the alternator output for “hash” (wideband 
electrical noise),” the technician said, in a 
puzzled tone of voice. “Remember, we had 
the motor pool install that 100A alterna- 
tor? I wanted to make sure it wasn't noisy.” 

“What did you find?” I asked. 

“Clean as a whistle,” he shook his head. 
“What did [ miss, boss?” 

“Not much, [’m sure,” I replied. 

I asked the other tech, “What did the 
database show?” 

He was just as puzzled. “Well, not 
much. The old cellular was replaced with 
the secure one about two weeks ago.” 


Consulting the customer 

Armed with all of this information, I 
called the base commander and asked if | 
could bring the car back and talk to him. 
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POWER ON... 
with ASTRON. 


Astron Corporation is the leading manufacturer of high-quality 
power supplies and converters for the land mobile industry. 

With the new SL-11 series of low profile power supplies, specifi- 
cally designed for base station applications, the setup is simple, 
easy and looks attractive. Just mount the radio, with the mounting SL-11R-RA 
pads (supplied with the power supply), to the top of the SL-11A 
(2%"H x 75"W x9%"D) or the SL-11R (2%4"H x 7"W x 9% "D). 
The power supplies are very well regulated and will provide 11 
amps of current at a 50% duty cycle. The units have fold-back 
current limiting to protect them from overload and short circuit, 
and an overvoltage protection feature to protect the radio should 
the output voltage exceed a safe level. All SL series units are avail- 
able in dark gray or black. 

Power supplies and converters from Astron: our unsurpassed 
quality and reliability have made us the #1 choice in the communi- 
cations industry. 
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An apprentice installer checks out trunk area prior to installation of trunk mount system. 


A time was agreed upon, and soon ] was 
face-to-face with the owner. We had 
worked together in the past and had es- 
tablished a level of trust needed by all 
providers. 

I took a few minutes and explained what 
had been done to date. The commander 


was impressed, and said so. This com- 
mander had a well-deserved reputation for 
attention to detail, even to checking the 
inside of the hubcaps for cleanliness dur- 
ing vehicle inspections. He expected no 
less from those who worked for him, the 
same as any customer. I asked him to ac- 


company me to the shop to make a couple 
of tests, and he agreed to do so. 


Duplicating the problem 

Back at the shop, I asked the technicians 
who worked on the car to come outside 
and, in front of the commander, repeated 
the positive comments he had made, Then, 
asking them to watch, ] tured back to the 
commander and asked, “Sir, would you 
please use your communications systems 
to talk to somebody here on base?” 

He grinned and made a series of calls. 
Finally, the cellular was put to use. In the 
clear mode, no problem was observed, but 
in the secure mode, the VHF transceiver 
locked up on channel 4. 

Bingo. Or so | thought. 


Finding a noise source 

One of the technicians gave the com- 
mander a lift to his office while the of- 
fending system was examined. I went back 
inside the shop and picked up my ICOM 
1C-2SAT hand-held and dialed in the chan- 
nel 4 frequency. 

Returning outside, | circled the car. The 
windows were up, and the engine was run- 
ning. I listened to the hand-held as I 
walked around the car. I put the hand-held 


YOU'LL FIND OVER 


Hutton's 1994 Product Selection 
Guide is designed for the busy mobile 
communications professional. 


¢ 6500+ of the most popular items 
¢ 80+ select manufacturers 
Never hunt through a huge stack 


of catalogs again! Call us toll-free to 
request your free copy of Hutton's 


UN p FE R j H FE CG 0 VE R 1994 Product Selection Guide today. 
You'll be glad you did! 


COMMWORKS 


Dallas, Texas 
214-239-0580 FAX 239-5264 
800-442-3811 


Norcross, Georgia 
404-729-9413 FAX 729-9567 
800-741-3811 


Seattle, Washington 
206-453-2132 FAX 453-1558 
800-426-2964 


Denver, Colorado 


303-820-2929 FAX 820-2809 
800-726-6245 


1994 HUTTON CATALOG IS HERE! 
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 MasterCharger 6 


A New Concept in Chargers 
Now You Can Charge 6 Different Batteries Simultaneously! - 


MasterCharger 6... a revolutionary new charger that can charge 
six different batteries simultaneously, with different voltages-and 
capacities — nickel-cadmium or nickel-metal hydride.,.it doesn’t make a 

' difference! In addition, you decide which batteries you wish to charge:- 
Motorola, Yaesu/Vertex, Kenwood, Icom, Standard, Maxon, Kyodo, Relm, etc: — 

You can mix different manufacturers and if at a later date, if so desired, you 
can change one or aill-six positions. to qecommiodate other manufacturers - 
of transceivers. 
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near all of the external antennas. hearing 
nothing. 

Then, with the hood raised and while 
watching out for the moving parts, 1 swept 
the antenna near the battery and power 
leads. Near the previously identified 
“black boxes,” the hand-held made the 
expected noise. 

Then [ opened the door, and the hand- 
held started picking up even more hash. 

I moved the scanner near the dash and 


the signaling system and picked up no 
noise. 

I moved the scanner near the land mo- 
bile and A/G radios, where [ picked up 
some noise, but the noise moved the re- 
ceived signal strength display off the scale 
when I| placed the hand-held near the cel- 
lular control head. 

With the [C-2SAT antenna removed, the 
display dropped back down scale. A bit 
more work showed that the greatest 


Aqed 


Bomar Crystals are 100% \ 


aged to exact specifications 


for totally clean, drift-free reception. Even 48- 
hour emergency crystals are precisely aged, 


or Quality Control won't ship them to you. 
Aging stops crystals from drifting. Adds 
stability which maintains the frequency you 


specified—not for months but years. Bomar’s 
high-performance crystals won't drift .001 per 


cent in one year. We guarantee it. We also 
guarantee our crystals will outlive the life of 
the radio. Yo, check it out. 


201 Blackford Avenue 
Middlesex, N.J. 08846 


TOLL FREE FAX: 
1-800-777-2197 
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CALL TOLL FREE 


1-800-526-3935 


Circle (39) on Fast Fact Card 


Poor installation practices cost money on call- 
backs and dissatisfied customers, and they are 
a hazard. 


amount of hash indeed was emitted from 
the cellular head, but only with the tele- 
phone in the secure mode. 


Vendor assistance 

When contacted by telephone, the ven- 
dor who had installed the cellular tele- 
phone expressed disbelief. The system was 
TEMPEST approved, so it couldn’t possi- 
bly radiate, according to the vendor. When 
I said that my next call would be to the 
vendor's national headquarters, he agreed 
to send a tech right away. 

The vendor’s technician soon arrived. 
When presented with my findings, he re- 
placed the cellular set with a spare unit. 
The problem disappeared. 

The suspect cellular set was returned to 
the factory for examination. The car was 
retumed to the base commander. His only 
comment was, “Good show.” 

I went back to the shop and wrote 
down all of the details—after all, nobody 
is forever. 


Lessons learned 

What lessons did my technicians learn 
from this adventure? 

First, when faced with a possible inter- 
mittent problem, Iet the customer or user 
show you what they see as the problem. 

If it is a training problem or operator 
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error, you have caught it right away with 
little lost time. My technicians, in an el- 
fort to please the customer, had overlooked 
this most important step. About 16 to 18 
man-hours had been spent, with no results 
lo show, 

They did write down the symptoms and 
all of the steps—with results—of work 
performed. If we had billed by the hour or 
job, this kind of detail would make ser- 
vice reporting easier. This information 
also can be entered into a database for 


These are the hats 
that have control 

of society’s hand- 
held radios. 

And responsibil- 
ity for the health of 
the batteries that 
power them. 


Our Hat's in 

the Ring 

This is where 
Christie’s CASP® 
comes in. Here is a 
sophisticated battery 
support system with 
proved effectiveness. 
Now available with the accessories 
required for communications batteries. 


More than a Charger 

The microprocessor-based, program- 
mable CASP® supplies Christie’s exclu- 
sive ReEFLEX® charging current for 
fast, safe charging of communications 
batteries. This, combined with unique 
slope-sensing termination, greatly extends 
battery life. 

CASP® also quickly analyzes batteries 
for capacity and serviceability. The 
CASP® reconditioning 
function actually 
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CASP*/1200 UNIVERSAL 
BATTERY SUPPORT SYSTEM 


CHRISTIE’ 


ELECTRIC CORP. 


baseline reference. 

Second. although the effort to check the 
power system was thorough, it was not 
productive. 

Nothing had changed; no work had been 
done under the hood: no new battery had 
been installed; no new radios had been 
installed. The cellular set had used the 
previously installed power leads, so no 
indication warranted the effort. Known 
EMI/RFI sources had been avoided. 

Newer cars have multiple sources of 


rejuvenates badly faded 
Ni-Cd batteries at the 
electrochemical level. 

And CASP® provides 
a serial printer output, 
allowing the battery con- 
dition to be a matter of record. 


So Power Up 


Christie’s CASP® offers a combination of 
features and benefits that lets you get much 
more out of your rechargable batteries. And 
that translates into important cost savings. 


Which means you can wear your hat a 
little easier, 
Contact Christie at 18120 S. Broadway, 
Gardena, California 90248. 
Phone (310) 715-1402, FAX (310) 618-8368. 
A USA company. 
Dealer inquiries welcome. 


wideband noise. Standard practice at my 
shop was to use a hand-held scanner to see 
whether the installed equipment took any 
direct hits, that is, noise peaks on installed 
equipment operating frequencies. More on 
this ina later article. Careful routing, bond- 
ing the equipment to the vehicle ground or 
chassis helps to control this EMI/RFI 
monster. 


Logic tree 

Problem solving would lead the tech 
down the “logic tree” from the start. Start 
with: What is new or what is different? 

In this case, a review of the database 
would have fingered the new secure cellu- 
lar phone. 

Next, when did it go bad? 

Later discussion with the owner indi- 
cated that all of the required cryptographic 
keys had only recently been installed, so 
use of the secure mode was not possible 
until just a couple of days before. In addi- 
tion, the user did not always use the scan 
mode; thus, the appearance of the lock-up 
problem was delayed. 

To be fair, the technicians did a bang-up 
job in eliminating all other possible prob- 
lems before | got directly involved. Only 
my experience with wideband computer 
noise gave me the abilily to connect the 
dots, SO lo speak. 

Did I overlook anything? 

You bet. | did not ask about the 
commander's use of his portable equip- 
ment, including a Saber 3 land mobile ra- 
dio, a portable cellular phone, a pager and 
a laptop computer, all of which might have 
affected the problem. 

What to do? 

Education is a big key, including read- 
ing articles such as this and promoting a 
positive, sharing atmosphere al the shop to 
help everyone to focus on all possibilities. 

When facing a problem, stop to think 
for a few minutes, talk about the problem 
with others and brainstorm for ideas. Fif- 
teen minutes of sharing ideas can be more 
productive than spending many man-hours 
without results. 

Customers who are involved in the 
troubleshooting process are far more toler- 
ant of problems than those who are left in 
the dark. It helps to build a strong cus- 
tomer relationship that makes the differ- 
ence between a profitable shop or one that 
goes under. 


The silent telephone 

In our next case, we had just finished 
installing a UHF transceiver in a 
customer's pick-up truck. 

| had been working weekends at a local 
land mobile radio shop te supplement my 
military pay. The installation checked out 


From benchtop to 

mountain top, the HP 8920A 
provides you with fast, easy 
and repeatable results. 


To keep a communications system 
running you have to get through test 
and troubleshooting fast. The 

HP 8920A gives you the capability to 
keep problems from mounting up. 


It has a built-in spectrum analyzer 
and tracking generator with markers 
for quickly finding signals. And | dB, 
2 dB, and 10 dB amplitude resolu- 
tion for tuning duplexers and filters. 


Built-in encode/decode capabilities 
like POCSAG, GOLAY, AMPS, 
NAMPS, TACS, NTACS, and NMT 


put paging and cellular tests right 

at your fingertips. You also get E.F. 
Johnson and E.G.E. trunking for the 
most signaling available in a service 
monitor. Along with save/recall, 
auto-tuning, and auto-print func- 
tions that make it easy to get fast, 
accurate results. 

Add to all this, easy-to-use software 
with repeatable, documented test- 
ing for spotting problems quickly in 
mobile, trunked and cellular radios, 
and AMPS base stations. And you 
can see why the HP 8920A helps 
you solve problems faster. 


So if you want to cut through test 
and troubleshooting, call 1-800- 
452-4844, Ask for Ext. 3204 and 
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we'll send you a video and a brochure 
that explain how the HP 8920A 
service monitor gives you the edge 
you need. 


New for HP 8920A 

HP 89200 for TDMA digital phone test 
HP 8921A/D for cell-site test 

Inproved residual FM 

Low-level RF power test 


There is a better way 
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OK, so we dropped olf the truck and called 
it quits. 

The next day. the shop owner called and 
asked me to come in that evening. I found 
the pick-up truck parked in the service bay. 

“What's up. boss?” | asked, 

It seems that after the UHF radio had 
been installed, a VHF mobile radiotele- 
phone, already in the ruck, had quit work- 
ing. Because the customer was a building 
contractor, this result was not acceptable. 


Just fix it 

My part-time boss was a good salesman, 
but not a tech. He turned it over to me and 
said, “Fix it before you go home. I don’t 
care how late you stay. Just get it fixed!” 

OK. now what? 

I called the truck owner and asked him 
to describe the problem. 

The problem was two-fold, as he de- 
scribed it, He could receive phone calls, 
but when he went to answer, the phone 
went dead. When he tried to make a call, 
the phone went dead. 

There had been no problem with the 
VHF mobile radiotelephone prior to the 
installation of the UHF radio, which 
worked just fine. 

His final words were, “Fix the problem 


or take out the new radio.” That kind of 
solution is no solution at all. as far as a 
shop is concerned, because it not only rep- 
resents a lost sale, but possibly an ex-cus- 
tomer who might spread the word about 
his experience. 

A check of the VHF system transmitter 
showed normal power output to a dummy 
load and acceptable SWR into the installed 
antenna. The UHF radio had been bench- 
checked prior to installation, so it was a 
known good system. 


Starting over 

Now what? 

Well, undo what I did. The power leads 
and antenna were disconnected from the 
UHF set. A short telephone call was made. 
and everything worked just fine. 

Next, | hooked up the power leads to the 
UHF radio set and made another short call. 
Again, everything was OK. 

Once again | attached the antenna to the 
UHF set. T tried to make another phone 
call, but nothing could be heard, 

I walked over to the shop phone and 
made a call to the mobile phone. The 
phone in the truck buzzed. but when I 
picked up the handset, nothing could be 
heard. 


Porrastes, Moenes 
Base Stations 
Repearers 


We’ve earned a good 
Radius business with a 
large inventory, good 
prices and quick service. 
We would like to earn 
your business... 
please call today. 


TOLL-FREE (800) 877-7979 


°Y RADIO 


2050 South Bundy Drive 
Los Angeles. CA 90025 


Phone (310) 820-1234 
FAX 310-826-7790 
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By now, it was time to stop, drink a 
soda and noodle a bit. Something about 
the UHF radio being attached to its an- 
tenna caused the problem. 

] checked the UHF set. Its power output 
and SWR were OK. The connector was 
new and well-soldered. 


Substitution 

I pulled the UHF radio and installed a 
spare from bench stock. The phone 
worked, but just barely. 

| went back to the shop and found an 
older unit made by the same manufacturer, 
set it up on frequency, and then installed 
it, 

Bingo. Everything worked just fine. 
Phone calls were made and received, and 
the UHF set banged into the repeater just 
fine, ] shut down the shop and left a note 
for the boss to cal] me in the morning. 

Over breakfast. I explained what I had 
found and strongly suggested he call the 
distributor about the UHF radio, Some- 
thing in the newer sets was causing the 
problem. Both sets were sent to the fac- 
tory, and the reply was terse. The PA decks 
on both sets were replaced under warranty, 
thank you. 

A call to the factory revealed a bad pro- 
duction run on PIN switching diodes lo- 
cated in the PA decks. Apparently, when 
the VHF phone transmitted. some of the 
power was partially rectified and retrans- 
mitted. This caused the phone receiver to 
desense and drop out. 

This diode problem was well-known at 
the factory, but no bulletins had been is- 
sued. When factory representatives re- 
ceived trouble calls, they admitted the 
problem, but only over the phone. 


Lessons learned 

The strangest things happen. 

The only clue T had was the disconnected 
UHF antenna, and then only persistence in 
trying several radios led to the fix. 

What to do? 

It helps to define the problem as a state- 
ment, then take a few moments to search 
the service bulletin library every well-run 
shop has in place. If “no joy” is found in 
the library and if the budget can stand the 
drain. call the factory representative or 
other shops dealing in the product, Sharing 
information with other shops will not hurt 
your profit picture and should pay long- 
term benefits, 

Remember, prevention is cheaper than a 
call back. Check my next article on analy- 
sis of potential problems and a listing of 
EMI/RFI shielding materials and products. 
“Til then, remember to have fun. 
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Before NEC Sport II Pagers... 


Because your business shouldn’t be all business. 


Selling to people in gray flannel is great. But there’s Lightweight. Affordable. Very stylish. And they’ve 
a crowd cut from a different cloth that’s { got NEC’s reputation for quality written all 
calling for pagers, too: moms and over them. Just the thing you need to heat 
seniors, kids and joggers, plus a whole up your pager sales. So if you'd like to 


lot more. That’s why NEC makes : = —» ©Xpand your pager business, start thinking 
Facts Sport™ II pagers. They’re color- grosri ; @ incolor...with NEC Sport Il pagers. For 
; } # more information, call ]-800-CALL-NMI. 


ful, just like the people who buy them. 
© 1994 NEC America, Ine. Nl EC 
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Dingell won’t budge on budget 


By Robert H. Schwaninger Jr. 


Rep. John Dingell, D-Mich., is tough, 
powerful and a force to be reckoned with 
in American politics. He is the chairman 
of the House Energy and Commerce Com- 
mittee, which, among other duties, over- 


sees the operation and funding of the FCC. 

Dingell, who can make the boldest lob- 
byist cringe and cower, now has taken the 
Office of Management and Budget 
(OMB) to task. In a letter to OMB direc- 
tor Leon Panetta, Dingell objects to the 
Clinton Administration's plan to use the 
money to be collected by the FCC to fi- 
nance federal assistance to states that are 


CAPIT; 
CITIES: 


=. c 
Mid-Missouri \. 


Cellular 


You can tell a lot 
\, Mabie System about our company 


ee by the company we keep. 


Not only from these blue chip companies, but also 
from our other 5000 satisfied customers worldwide. 


We have over 1800 individual batteries and accessories for Two-Way 
and Cellular communication, and the ability to design and manufacture 
custom batteries to the most demanding and exacting specifications. 


| It's no wonder so many blue chip companies and 


top governmental organizations prefer 
Multiplier batteries and accessories for 
Three of over 1800 quality batteries 
and accessories from Multiplier, 


© western Bell 


their communication needs. 
Isn't it ime you were treated to premier 
Quality and service? 


Professionals prefer Multiplier. 


Multiplier 


Call or Fax for our Cellular 


and Two-Way Catalogs. 
Multiplier industries Corp., Radio Circle, PO Box 630, Mt. Kisco, NY 10549 U.S.A. 
we : 914-241-9510 * 800-642-2424 (outside NY State) + Fax: 914-241-1103 
Distributorships are Multiplier Ltd., High Wycombe, Bucks, U.K. 
available worldwide. Tel: (0494) 537493 Fax (0494) 443422 Mobile (0836) 583021 


The "bive chips” above illustrate individually registered trademarks for the companies and institutions shown, 
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imprisoning illegal aliens for crimes com- 
mitted in this country. 

The FCC is predicted to collect about 
$138 million in user fees and filing fees 
during fiscal year 1995, which begins Oct. 
1, 1994, The law passed by Congress that 
directs the FCC to collect fees also states 
that the fees are intended to offset the 
agency's operaling costs. In fact, the 
amount expected to be collected in 
1995 closely matches the FCC's present 
budget. 

But wait. 

Another part of the OMB’s plan would 
slash the FCC’s budget to a scant $72.5 
million—about half the amount it would 
take to operate the FCC at its presently 
overburdened level. Does that mean that 
OMB wants to reduce the size of the 
FCC’s resources by 50%? No. The OMB 
is suggesting that shortfalls be covered by 
increasing fees to licensees. 

Dingell’s letter, in effect, states that the 
administration’s plan won’t wash with the 
enabling legislation that allows the FCC 
to collect fees, doesn’t jibe with the intent 
of collecting the fees in the first place, 
and simply is an inappropriate diversion 
of funds that should rightfully be used to 
improve telecommunications regulation. 

Having met Rep. Dingell, and having 
followed his career in overseeing the FCC, 
I have been impressed with his ability to 
effect changes that he believed were ap- 
propriate for telecommunications. We 
have not always agreed. This time we do. 

The FCC is underbudgeted both for his- 
torical reasons and for political reasons 
that can be traced to wrangling between 
past FCC chairmen and Capitol Hill. 
While politicians maneuvered for posi- 
tion, the FCC suffered budget decreases, 
employee cutbacks, equipment and re- 
source shortages, and a general malaise 
resulting from there simply being too little 
of everything. 

With the introduction of filing fees, 
there was renewed hope that the small 
amount collected would show a little 
black ink alongside the red to encourage 
Congress to loosen some purse strings. 
With the newly adopted user fees, the 
intent was that the agency actually would 
pay for itself. Finally, spectrum auctions 
hold out the promise that the FCC might 
be a real money maker for the federal gov- 
ernment. [n sum, it should have appeared 


Schwaninger, MRT" s regulatory consultant, is a 
partner in the law firm of Brown and 
Schwaninger, Washington, DC. He is a member 
of the Radio Club of America. 
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that telecommunications regulation might 
be a growth industry for the federal gov- 
ernment and that further investment 
would be wise. 

Wisdom, however, is often a scarce 
commodity in Washington. Is it wise to 
continually tax our industry without hold- 
ing out a reward (or simple service) for 
our payments? Does it produce the neces- 
sary competitive spirit and encourage the 
entrepreneurial hearts that have pushed 
manufactured devices out of the nation’s 
skunkworks and onto the shelves? Will 
FCC employees be 
encouraged to 
press on, despite 
the lack of re- 
sources, if they 
know their consid- 
erable efforts are 
being used to fi- 
nance unrelated 
prison programs? 
Finally, will the 
OMB’s scheme do 
anything to lower 
the prolonged pro- 
cessing time for a 
single application? 

Consider this: 
The FCC could be 
expanded and financed for a decade for 
the price of a single high-tech bomber, 
More to the point, the prison program’s 
operating cost is almost three times the 
FCC’s operating cost! Somewhere along 
the line, priorities have been mixed up. 
Our industry's strength cannot be main- 
tained by higher fees without commensu- 
rate higher-quality service. We deserve 
what we paid for ad what we have been 
promised by the legislation that created 
filing, user, hearing, coordination and 
auction fees. The OMB should look 
elsewhere. 


If you are a faithful reader of this col- 
umn (Hi, Mom) you might notice that this 
month it is printed sans cartoon. My tal- 
ented cartoonist quit for a variety of rea- 
sons, one of which may well be because 
he believes | am too controversial. The 
editor is seeking a replacement, presum- 
ably someone from the Weatherman Un- 
derground School of Art. 

This is not the first time that [I have 
been labeled “controversial.” To see 
whether this label holds up. let’s look at 
past and present columns. I have stated 
that: 

(1) some consumers have been ripped 
off by application mills. 

(2) Congress has failed to provide ad- 


Consider this: The FCC 
could be expanded and 
financed for a decade 
for the price of a single 
high-tech bomber. 


equate guidance regarding minority posi- 
tions in future spectrum auctions. 

(3) frequency coordinators should de- 
termine for whom they work. 

(4) some dealers overcharge public 
safety entities for equipment. 

(5) the FBI is going too far in forcing 
cooperation in future wiretapping activity. 

(6) the OMB should look elsewhere for 
prison financing than to money that the 
FCC collects. 

The cartoonist was correct. Questioning 
what goes on in Washington and the wis- 
dom of actions that 
affect our industry 
leads me to contro- 
versy. Writing 
about il gives me 
the full credentials 
of “controversial 
figure.” Actually 
Stating an opinion 
about it is the final 
straw. I am guilty 
as charged, 

Why is the 
charge of being 
controversial often 
leveled at me or at 
others within our 
industry who speak 
out? It is because of a dearth of opinion 
that challenges the way that the industry is 
regulated and operated, often to the detri- 
ment of the smallest entities. The largest 
entities will continue to make money and 
to gain advantage, but there is rarely an 
advocate for simple fairness who is con- 
cerned that Joe's Two-way Shop should 
not be driven out of business by unequal 
treatment and opportunity. 

This column will not qualify me for 
sainthood. All hopes of that were erased 
when I became a lawyer, and sometimes 
“the law is a ass,” as Mr. Bumble observes 
in Charles Dickens’ Oliver Twist. This 
column allows one stubborn Missouri 
mule, relocated to Washington, DC, to talk 
to the telecommunications industry about 
issues important to all the Joes and Als 
and Sams and Susies that he meets across 
the country. If that means being contro- 
versial, then you can decide whether the 
column is being written by a Missouri 
mule or a Washington, DC, jackass. 
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Need a "Quote' 
on an Interconnect? 


"After we install a Zetron 

interconnect, we don't have any 

failure problems. Zetron 

interconnects just keep on 

working." 

-- Bruce Vandenbos, B&L Comm. 
Platte SD 


"The service that we receive from 


Zetron is second to none. If every 
company were as good about 
helping us as Zetron is, it would 


make my job a lot easier." 
-- Chris Young, West Tennessee Comm. 
Dyersburg TN 


“We certainly have used a lot of 
interconnects over the years. I 
would state that, as a rule, the 
Zetron products work perfectly. 
The back-up is fabulous.” 


-- Roger Combs, Frontier Radio 
Las Vegas NV 


"They're reliable. That's it in a 
nutshell. You can count on them. 
And the after-sales support is 


excellent.” 
-- Dave Tubergen, T&W Electronics 
Grand Rapids MI 


“The customer service is 
excellent. I would say it's tops in 
the industry. The interconnects 
are very programmable, 
adaptable to customers’ needs. 
That's why we keep using them.’ 


-- Dennis Korkowski, Brandon Comm. 
Brandon MN 


"You put them in and forget 
about them. We don't have any 
technical problems with Zetron 
interconnects.” 


-- Jim Reed, Ark Valley Comm. 
Wichita KS 


Just let us know how many you need. 


ZETRON 


Model 30 
WORLDPATCH 
A low-cost, single-user 
interconnect. 


Model 45B 
Z-PATCH 
A multi-user interconnect with 
selective signaling formats and 
call accounting. 


(ZETRON) 


Model 35A 
MICROCONNECT 
A highly programmable, single- 
user interconnect for custom 
installations. 


Model 48B 
REPEATER MANAGER 
A multi-user interconnect and 
community tone panel and more. 


MODEL 35A MICROCONNECT 


New! 
DEADBOLT 
Zetron's phone-line surge 
arrestor for superlative 
lightning protection. 


1 


(ZETRON). 


Zetron, Inc. 12335 134th Ct. N.E. Redmond WA 98052 Phone: (206) 820-6363 Fax: (206) 820-7031 
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Roamer One SMR network adds 120 license sites 


Simrom has concluded negotiations to 
manage an additional 120 specialized mo- 
bile radio (SMR) licenses in the 220MHz 
frequency. The licenses, which are located 
throughout the United States, have been 
granted by the FCC to various individuals. 
Simrom will be responsible for the con- 
struction, loading and management of the 
systems on behalf of the licensees. 


The licensees will be responsible for 
providing the capital funding required to 
construct and operate the systems. The 
estimated cost to construct all 120 of the 
proposed systems is $11.4 million over an 
eight-month period. 

With these new contracts, Simrom will 
have more than 300 sites in the United 
States under purchase option or manage- 


ment contract. These sites will form the 
basis for a planned national SMR network 
in the 220MHz spectrum using narrowband 
technology for voice and data transmis- 
sions. The network will be known as 
“Roamer One.” 

Simrom is owned 60% by Roamer One, 
Cleveland, and 40% by Simmonds Com- 
munications, Toronto, Ontario. 


Intek, Simmonds Communications, 
Roamer One complete merger 

Simmonds Communications (SCL), 
Toronto, Ontario; Roamer One, Cleveland; 
and Intek Diversified, Los Angeles, have 
finalized a merger. Intek will acquire the 
radio carrier business of Simrom, a joint 
venture between SCL and Roamer One, in 
exchange for the issuance to SCL and 
Roamer One of six million common 
shares of Intek. Roamer One will receive 
3.6 million common shares of Intek, and 
SCL will receive 2.4 million common 
shares. Five million of these common 
shares will be held in escrow until the 
completion by Simrom of the initial build- 
out phase of the network. 


MOTOROLA 


PAGER CARE CENTERS 


NABER unveils electronic 
application transfer program 

The National Association of Business 
and Educational Radio (NABER) unveiled 
NABER-Link, an electronic application 
transfer service, at its 1994 Mobile Comm 
conference. 

Offered for both Windows and DOS, 
NABER-Link allows users to electroni- 
cally file their FCC Form 574 for a Busi- 
ness Radio license to NABER coordina- 
tion services. The service also provides 
users access to electronic bulletin boards 
and electronic-mail options. 

“We anticipate that NABER-Link will 
reduce average coordination turnaround 
lime for subscribers by about 35%,” said 
E.B. “Jay” Kitchen, NABER president. 


Motorola can save you both 


Creating new value for Motorola Customers 
by going beyond pager repair 


* Fast Turnaround 

* Motorola Certified Technicians 

* Motorola Replacement Parts 

* Maintenance Programs 

¢ Flat Rate Repairs 

* Computerized Warranty and 
Repair Tracking System 


Ask about our pre-screening, shelf ready and add-on 
warranty programs. For further information, please 


call our warranty department at: (407) 735-8879, 
Company changes name 


to reflect scope of services 

Raymond C, Trott Consulting Engi- 
neers, Irving, TX, has changed its name to 
Trott Communications Group (TCG). The 


To order Motorola after market products at volume 
discounts, call our Paging After Market & Accessories 
Distribution toll free #: 1-800-892-3068. 


Eight Motorola Pager Care Center Locations to Serve You 


; é Los Angeles Boynton Beach New York Canada company provides engineering services 
¢ Cosmetic Refu rbishment El Segundo, CA Boynton Beach, FL Hackensack, NJ North York, Canada P Ny P g 8B services for 
* Housing, Cap Code and (310) 536-0081 (407) 533-0037 (201) 489-4348 =~ 1416) 756-5624 the design, procurement and implementa- 
, : ‘ams 
F Ch Dallas/Ft. Worth Atlanta Midwest Matarola clo Brasil tion of telecommunications and automa- 
requency anges Farmers Branch, TX Decatur, GA Schaumburg, IL So Paulo, SP Brasil tion systems in both the private and public 
. . 2 ) - ’ - 5 5 = - . . . 
* Free Outbound Shipping (214) 241-1891 (404) 981-5070 (708) 576-5763 §5-1]-€21-999} semua 
Why trust your pagers to anyone else? MOTOROLA 
PAGER CARE CENTERS ——SSaSassn eS 
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iM Series Mobiles: (above) 
* 40 watts power VHF (150-174 MHz) 
25 watts power UHE (450-482 MHz) 
& 16 or 99 channel capability with Scan 
4 Built-in CTCSS & DCS 
4 Extremely easy, user friendly operation 


SL Series Mobiles: (above) 
® 40watts power VHF (150-174 MHz) ~ 
25 watts power WHE (450-482 MHz) 
4 6 channel capability with pre-set squelch 


& Built-in CTCSS, DCS & Two Tone Sequential 


PT Series Portables: (above) 

& 5 watts power VHF (150-174 MHz) 
4-watts power UHE (450-512 MHz) 

& 6channel capability without scan 

4 Built-in CTCSS, DCS and Two-Tone Sequential — 
Great for Talk-Back Paging applications 


WHS150 Portable: (left) 
5 watts power VHF (148-174 MHz) 
16.channel capability with scan 
Built-in CTCSS and a full function keypad for 
DTMF encode/decode and programmable ANI. 
Easy to use with new, more comfortable ergonomic shape 


7707 Records Street In Canada, Call: 
RE Indianapolis, IN 46226 Tad Radio of Canada, Ane. 


3101.29 Ave, 
4-800-821°2900 Veron, BC VAT 122 


powMGwitariows | (8 AN ADAGE COMPANY 604-545-1150 


60 


News 


Harris selects Coded Communications to develop NCIC-2000 terminals 


Coded Communications, Carlsbad, CA, 
has been selected by Harris’ Information 
Systems Division, Rochester, NY, as the 
provider for the mobile computer terminal 
platform for the National Crime Informa- 
tion Center-2000 (NCIC-2000) contract 
with the FBI. 

Coded and Harris ISD are jointly ex- 
ploring opportunities where they might 


work together to serve customers inter- 
ested in NCIC-2000-compliant integrated 
solutions for mobile data, imagery, com- 
puter-aided dispatch and message switch- 
ing. 

Designed to be accessed by more than 
72,000 law enforcement agencies across 
the United States by 1995, the NCIC-2000 
system will expand the existing system to 


Premium Alexander Batteries 


More than a quarter-century experience is 
built into every Alexander Lexstar Battery. 
We're so confident in the Lexstar Battery we 
back its performance with the industry's only 


TWO YEAR WARRANTY. 


THE LEXSTAR BATTERY: 


* Is guaranteed to hold 80% of the battery's stated 
capacity for two full years. 


+ Includes state-of-the-art flexible circuit board 
technology for increased safety and reliability. 


- Features electrical short-circuit protection device. 


* Has computer matched cells for high capacity 
and even discharge. 


For pricing, more information or to place an order call this 
toll-free number for the Stocking Warehouse in your region 


Alexander, Batteries 
1-800-526-ALEX, Ext. 2214 


Registered trademarks are the property of ther respective owners. 
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include real-time fingerprint matching 
against wanted persons files and imagery 
support for identification of persons and 
property. 

The new units will feature built-in sup- 
port for peripheral devices such as a mo- 
bile camera, fingerprint scanner, magnetic 
stripe card reader and bar code scanner and 
provide full-function MS-DOS or Win- 
dows 386 or 486 in-vehicle computing and 
digital communications. 


Organization focuses 
on commitment to wireless 

Women in Wireless Communications, a 
new organization to promote wireless edu- 
cation, foster wireless growth and address 
women-in-wireless issues, met for the first 
time at the recent International Wireless 
Communications Expo in Las Vegas. The 
group will address such issues as industry 
history, marketing, networking and wire- 
less trends. 

About 30 women attended the first 
meeting, and the group plans to meet vari- 
ous Umes throughout the year at industry 
events. Women in Wireless Communica- 
tions is seeking sales and marketing pro- 
fessionals for its membership. Dues are 
$25 per year. For information, contact 
Patty Offermann, membership chair, at 
Communications Associates, 815-744- 
6444, ext. 214. 


Terminal, test gear makers 
win Motorola Flex licenses 

The Motorola Paging Products Group, 
Boynton Beach, FL, has issued licenses to 
four manufacturers to make equipment in 
connection with its Flex high-speed pag- 
ing protocol. 

Advanced Signal, Quincy, IL, will make 
lest and monitoring equipment to read, 
decode and capture the Flex data streams. 
Cromack Industries, Greenfield, MA, will 
make a go/no-go tester for Flex pagers. 

Commonwealth Communications Indus- 
tries, Ashland, VA, will make paging ter- 
minals. TGA Systems, Atlanta, also will 
make terminals, as well as paging system 
analyzers. 


Quantum Publishing 
moves to Mill Valley 

Quantum Publishing of Mendocino, CA, 
has moved its headquarters to Mill Valley. 
Its mailing address is now P.O. Box 1738, 
Mill Valley, CA 94941; 800-422-9666. 
The company is a publisher of wireless 
communications technologies resources. 


The New STABILOCK’ 4015 Radio Test Set ie, 
Tests Great-Less Weight ae, 


Finally, a two- “way radio tester that fits under a helicopter seat, weighs less than 20 Ibs., provides 
all the capabilities you've dreamed of in one unit, and doesn’t cost an arm and a leg. 
The STABILOCK 4015 packs a lot of features in a compact design 
C1 spectrum analyzer with audio 
C electroluminescent display for easy viewing night or day 
LI licensed CLEAR CHANNEL LTR® testing capability 
[memory cards to load and run tests automatically, including all cellular formats 
CL digital storage oscilloscope 
[| internal hattery 
Lighten your two-way test load today-call for more information on the STABILOCK 4015: 
1-800-225-5765 (in MA: 508-671-9700). 


CLEAR CHANNEL LTR is a registered trademark of Ihe EF Johnson Company. STABILOCK 4015 is a ragistered trademark of Schlumberger Technologies 


NEW ae a | Quality Test Solutions 


Schlumberger Technologies 
ERICSSON 2 | @ | EDAC TM Schlumberger Instruments 
P.O. Box 7004 


829 Middlesex Turnpike 


Trunking Licensee Billerica, MA 01821, USA 
“Now in stock at Tessco FaxSOB6719704 
(410) 472-7000 1-800-225-5765 (outside MA) 
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Schlumberger technologies: 
Canadian Representative Schlumberger Instruments Schlumberger Instruments Schlumberger Technologies GmbH 
Atelco Limited Victoria: Road 50 Avenue Jean Jaurés Gutenberg Str. 2-4 
9225 Leslie St. Unit 7 Farnborough, Hampshire BP 620-06 0-85 737 Ismaning 
Richmond Hill, Ontario GU14 7PWeEngland F-92542 Montrouge Cedex, France Germany 
L4B8 3H6 Phone-44°252 376666 f Phone-33 1 47 466700 Phone-49 89996410 
Phone: 416-882-9455 Fax-44-252: 54 “4 ) Fax-33 1 47 466727 Fax-49 8999641160 
Fax: 416-882-9454 Li : Telex-631468 ENERINS 
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N ew products 


Readers’ choice 


Of all the new products and services in 
the November 1993 issue, the ones re- 
printed here generated the most reader re- 
quests for additional information. If you 
missed them the first time, here is your 
opportunity to acquire more information 
on them. Just circle the corresponding Fast 
Fact Card number on the card found in the 
back of this issue and mail the card to us. 


Mobilfones convert conventional 
radios into trunking radiotelephones 


The RTX 8500 portable mobilfones 
consist of Maxon UHF or VHF SP-2000 
hand-held radios modified by an RTX 
7515 mobile control module that con- 
verts conventional 10-channel Maxon 
radios into 16-channel portable trunking 
radiotelephones. Features include mul- 
tiple trunking groups for roaming on 
multiple systems; a private dispatch 
channel; the ability to place telephone, 
dispatch or car-to-car calls from any spe- 
cific channel with simple keypad entries; 
and complete RTX programming from 
the keypad without opening the cover, 
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Pager features angled top-mount display, eight-message memory 


The Bravo Encore! pager from 
Motorola feaures an angled, top-mount 
display that makes reading messages 
easier and a control-forward design that 
puts the most-used controls on the front 
of the pager. The pager has a memory ca- 
pacity for as many as eight 12-digit nu- 


merical messages, time-of-day readout 
and message time stamping. The Bravo 
Encore! alerts the user to an incoming 
message in either the silent vibration 
mode or by a melodic tone. It is powered 
by a single AAA battery. 

Circle (500) on Fast Fact Card 


Product expansion adds mobile with encryption, compact repeater 


E.F. Johnson extends its Summit se- 
ties of products with the Summit DM 
mobile and repeater. The Summit DM 
mobile features encryption, a unique 
Universal Digital and Data Interface, 
Write-On flash programming capabil- 
ity, programmable option buttons and 
a user menu function. The mobile of- 
fers Multi-Net features and meets all 


MIL STD 810 specifications. 

The Summit QX repeater fits an entire 
channel—logic, receiver, exciter, power 
amp and power supply—into a rack space 
87/3" high, The repeater is modular for 
optional feature installation and technol- 
ogy upgrades. 
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Chemical grounding rods create low-resistance path to ground 


The chemical grounding system (CGS) 
from Jackson Telecom continuously 
conditions the soil to provide a low-re- 
sistance path from the earth to the un- 
wanted electrical current. The rods 
provide the lowest resistance to ground 
regardless of the amount of moisture, 
type or chemical content of the soil. The 
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NEW from ST|-CO—THE FIRST DISGUISED CELLULAR LOOK-ALIKE 


ANTENNAS that are both DUAL BAND and BROADBAND! 


The EF-150/450 ANTENNA looks exactly like an ordinary elevated feed 
style cellular antenna, but covers 24 MHz bandwidth in VHF and 20 MHz 


bandwidth in UHF. 


The EF-450/800 ANTENNA is also a perfect cellular replica, but covers 
15 MHz bandwidth in UHF and 60 MHz bandwidth in cellular. 


Available in roof and trunk lip mounts. More great coverage from. . . 


THE 


DISGUISE GUYS 


STI-CO INDUSTRIES, INC 


11 COBHAM ORIVE ORCHARD PARK, NY 14127-4187 (716) 662-2680 FAX -5150 
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system is available in two configurations. 

The horizontal system is made for instal- 

lation in a trench, and the vertical system 

is made to be placed in a pre-drilled hole. 

The CGS can be placed under pavement 

or concrete slabs, or inside a building. 
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STAN CLL 


PRESENTS... 


The Dynamic Duo 


“Digital Archive Recording” stored 
on a DAT (digital audio tape}! 


Gemini will always represent the 
leading edge in digital voice record- 
ing. Any new development in comput- 
er technology such as compression, 
storage formats or even hardware will 
be added to Gemini’s proven Windows 
operational software to provide unri- 
valed accuracy, reliability and desktop 

convenience. 


Fib fee 73 104.20 vese 


DAR - Gemini provides archival 
recording linked to DAT (Digital Audio 
Tape}, currently the most cost effective 
high capacity digital storage format, 
saving 24 hours of conversation on 
each recording channel. A mouse 
driven GUI (Graphic User Interface) 

allows for simple location of stored 
conversations and total control of play- 
back, Click on the selected channel, 
Circle (55) on Fast Fact Card 


-_ 


GEMINI means 
TWIN and our 
GEMINI solves 
two voice record- 


"Digital Instant Recall” - 
retrieved in microseconds! 


ing applications 
in one: 
DAR and DIR. 
and a list of conversations is displayed. 
Point and click on a record, and the 
conversation is instantly played back. 
The slider shows your exact position in 
and movement through the recorded 
conversation. 
DIR - In addition, Gemini comes 
standard with “Instant Recall”. All calls 
are written to a hard disk allowing for 
instant playback without interrupting 
recording of incoming calls. Channels 
are recorded on a FIFO basis (First In 
First Out). The size of the hard disk 
governs how many hundreds of hours 
of conversations can be stored for this 
instant access. At a convenient time in 
the process the hard disk writes to the 
DAT drive for archive but remains 
available and can be saved on the 
hard drive indefinitely. 
GEMINI represents another 
remarkable addition to: 


SA Nie a 


THE FIRST FAMILY OF RECORDING 


STANCIL CORPORATION 
2644 S. Croddy Way ® Santa Ana, CA 92704 


In California * (714) 546-2002 
Continental US’ * (800) 782-6245 
Fax © (714) 546-2092 


New products 


Site monitor simultaneously checks 
forward and reflected power modes 


The AMYV-6A, for RF transmitters and 
antenna equipment, measures RF power 
from |W to 990W in both the forward and 
reflected modes virtually simultaneously 
to compare power for VSWR calculations, 
The unit, from Sinclair Radio Laborato- 
ries, may be used as a stand-alone power 
and VSWR meter without disconnecting 
coaxial lines. 
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GSM radiotelephone test set provides pass/fail and detailed analysis 


Tektronix introduces the Rohde & 
Schwartz CMD 52 Digital Communica- 
tions Test Set for both pass/fail and de- 
tailed analysis of GSM digital mobile radio 
transceivers. The instrument incorporates 
an RF signal generator thal covers the 
935.2MHz to 959.3MHz GSM band, a 
peak power meter, de voltmeter, current- 
averaging de ammeter and extensive sig- 
naling capabilities. The unit features a 
large high-resolution backlit LCD, softkey 


Recelve only 


PQ0VD, P35VD, P40VD, P4s5vD 
P30VDG, P35VDG, P40YDG, P45VDG 
P1S0VD, P160VD, P170VD 

P1SOVDA, P160VDA, P170VDA 
P1S0VDG, P160VDG, P170VDG 
P450VD, P460VD 

P450VDA, P460VDA 

P450V0G, P460VD0G 

P800VDG, P&30VDG, P860VDG 


Inline (rf switched) 


SP30VD, SP35VD, SP40VD, SP45VD 
SPS0VDG, SP3S5VDG, SP40VDG, SP45VDG 
SP150VD, SP160VD, SP170VD 
SP150VDA, SP160VDA, SP170VDA 
SP150VDG, SP160VDG, SP170VDG 
SP450VD, SP460VD 

SP4SOVDA, SP460VDA 

SP450VDG, SP46E0VDG 


N.F. Gain Comp. Device 


Freq. Ranges (MHz) (dB) (dB) (dBm) Type Price 

90-35, 35-40, 40-45, 45-50  <1.3 15 0 DGFET $ 44.95 
30-35, 35-40, 40-45, 4550 <0.5 26 +12 GaAsFET $109.95 
150-160, 160-170, 170-180 <1.5 15 0 DGFET $ 44.95 
150-160, 160-170, 170-180 <1.1 15 0 OGFET $ 56.95 
150-160, 160-170, 170-180 <05 24 +12 GaAsFET $109.95 
450-460, 460-470 <18 15 -20 Bipolar $ 49.95 
450-460, 460-470 <12 16 -20 Bipolar $ 74.95 
450-460, 460-470 <05 16 +12 GaAsFET $109.95 
800-830, 830-860, 860-890 <06 19 +12 GaAsFET $119.95 
30-35, 35-40, 40-45, 4550 <14 15 0 DGFET §$ 74.95 
30-35, 35-40, 40-45, 46-50 <0.55 26 +12 GaAsFET $139.95 
1650-160, 160-170, 170-180 <16 15 0 DGFET §$ 74.95 
150-160, 160-170, 170-180 <1.2 15 0 OGFET $ 86.95 
150-160, 160-170, 170-180 <0.55 24 +12 GaAsFET $139.95 
450-460, 460-470 <19 15 -20 Bipolar $ 79.95 
450-460, 460-470 <13 16 -20 Bipolar $104.95 
450-460, 460-470 <0.55 16 +12 GaAsFET $139.95 


Every preampiitier ls precision aligned on ARR's Howlett Packard HP&970A/HPS46A state-of-the-art noise figure 
meter. RX only preamplifiers are for receive applications only. Inline preamplifiers are rf switched (for use 
with transceivers) and handle 25 watts transmitter power. Mount inline preamplifiers between transceiver 
and power amplifier for high power applications. System S/N improvement 6-14 dB typical. Other amateur, 


Advanced 
Receiver 
Research 


Box 1242 © Burlington, CT 06013 © 203 582-9409 


commercial and special preamplifiers available in the 
1-1000 MHz range, Please include $2 shipping in U.S, 
and Canada. C.0.D. orders add $2. Air mall to foreign 
countries add 10%. Order your ARR RX only or Inline 
preamplifier today and start hearing like never before! 


eo ae 
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controls and intuitive internal software. 
Circle (301) on Fast Fact Card 


Lightweight hand-held’s features 
include programmable power level 


Icom's compact 
IC-F30LT/F40LT 
commercial hand- 
held radio has 96 
channels with an 
eight-digit alpha- 
numeric display. 
Power settings 
may be custom- 
ized by channel for 
full 5W of high 
power or program- 
mable low power 
output, IC-F30LT 
VHF frequency 
coverage is from 
136MHz to ISOMHz and from 146MHz to 
174MHz. The IC-F40LT UHF coverage is 
400MHz to 430MHz and 430MHz to 
470MHz. The radio has a one-piece, alu- 
minum diecast frame for durability with a 
polycarbonate shell for lightness. Func- 
tions may be customized from the front 
keypad, including repeater or talk-around 
modes, emergency call and high/low 
power. 
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Folded dipole arrays boasts 
durable welding, splice overmolds 


Maxrad introduces the MFDA 
series of 450MHz to 470MHz 
folded dipole arrays. The two-bay 
or four-bay folded dipole arrays 
feature 360° welding of the ele- 
ments to the mast. The phasing 
harness is internally attached to 
the dipoles in combination with 
tough plastic overmolds over low- 
loss cable splices for increased 
weather protection, They are field- 
adjustable for omnidirectional or 
elliptical coverage. A mounting 
kit is included. 
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‘CONFERENCE & EXPO 


Where are we going? 
How will we get there? 
How much money can 

we make along the way? 


Join us for what is fast becoming the “main event” in wireless, as 
industry leaders from around the world gather in beautiful Orlando to 
ensure their future—your future—in the expanding wireless world. 


Suddenly, all kinds of players are preparing networks and services to 
fulfill the promise of wireless. Cellular operators...paging carriers...PCS 
operators...CATV system operators...specialized mobile radio system 
operators...private system operators...interexchange and local 
exchange carriers...to name a handful. And each of you are looking to 
claim your share of the $7.3 billion revenue expected for the industry 
by 1995, 


At the WirelessWorld'™ Conference & Expo, you'll find out how. 
You'll get answers to your questions, gather and share new ideas, 
learn how your peers are dealing with complex issues, and discover 
new strategies for ensuring your future in wireless. 


Fax this page to 312/922-1408 Attn: Chris Lotesto 
Plan to attend the wireless industry's 


major Autumn event. — =F 


Whether you're an executive, administrator, sales and marketing = 
; é d ‘ é Company Division/Department 
professional, technical professional, product director, industry consul- 


tant—or anyone whose career is being shaped by the wireless revo- a 
ress 


lution—you need to be here. 


So mark it on your calendar, and return this form today so you'll be i 


included in all future mailings for the WirelessWorld™! Conference 
i. Bion Phone Fax 


Or mail to Intertec Publishing, 55 East Jackson Blyd., Chicago. Illinois 60604 U.S.A. 


Sponsored by 


WIRELESS . Telephony 


ATTENTION VENDORS: Prime exhibit space is going fast. 
To find out how you can participate, contact Ms. Billi Famiglietti, 
E.J. Krause & Assoc. at 301/986-7800. 


Si ute Systems Speaalists sts 


Help with the design 0 — site 


systems. 

¢ Factory trained Engineering 
Department 

® Selection of exactly the right 
equipment for the job 

Fast delivery of tuned 
off-the-shelf site systems 

¢ Systems tuned and shipped 
usually within a week 

¢  Duplexers & combiners tuned & 
shipped within 48 hours 

Engineering of custom site 
systems when standard 


equipment won't meet your 
needs 

¢ Modify standard equipment to 
meet your needs 

¢ Draw from inventory a system 
designed exactly for your 
requirements 

Stocking A/S, Celwave, Decibel 
& Telewave 

¢ Large quantities of site equipment 
in stock 

¢ Combiners, multicouplers, 
duplexers 

© We overstock so you'll have it 
when you need it 


Tuning with Hewlett Packard 
network analyzer 

* Same equipment used by most 
manufacturer's R & D 
departments 

It’s all here for you! 

* Site engineering design expertise 

* Large inventory in stock 

* Quick assembly, tuning and 
shipment of site 
systems 


Call 
800-543-8614, 
Ext. 300 


CONMUNGITIONS COMPANY 
B12 Red Sky Drive 
Cinetniati, O11 45948-U8A 
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New products 


Portable radio delivers full duplex interconnect and trunking capability 


Ericsson GE 
Mobile Commu- 
nications intro- 
duces the Allegra, a 
lightweight por- 
table radio featur- 
ing full-duplex 
telephone intercon- 
nect and the advan- 
tages of trunking. 
The 11.7-ounce 
Allegra has a two- 


line, eight-character alphanumeric display, 
50-number storage, a 12-button DTMF 
pad, last-number redial and call length 
timer. Two models are available, one with 
telephone interconnect only and a second 
that adds full dispatch capability. That ca- 
pability enables users to access advanced 
trunking functions of Ericsson GE's 
EDACS, such as emergency signaling, 
group call and virtual nonstop trunking. 
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Hardware-independent modems permit access to centralized databases 


The MPAD-96V and MPAD-96U RF 
modems from Metroplex Mobile Data are 
completely self-contained high-speed RS- 
232 devices. They are hardware-indepen- 
dent and permit any laptop, notebook or 
palm-top computer access to centralized 
databases. Coupled with Metroplex’s long- 
range radio network, the units allow the 


user in the field to communicate with the 
hardwired world. The units are available 
in 150MHz, 460MHz, 800MHz and 
900MHz versions. Output power ranges 
from 1W to 15W for the self-contained 
unit. Two-piece units provide for as much 
as 120W of output power. 
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Repeater extends 900MHz paging service coverage to fringe areas 


PageThru is a synthesized 900MHz pag- 
ing repeater from the Grayson Electron- 
ics division of Allen Telecom Group. The 
repeater extends service areas previously 
on the fringe of service coverage. The 
1.75"H X 17"W X 12"D paging repeater 
is user-programmable to any designated 
frequency between 929MHz and 932MHz 
and is PC-programmable. PageThru’s re- 
peating functions are transparent across all 
paging formats for immediate integration 
into any 900MHz paging network, It of- 


fers customized propagation patterns, 
field-adjustable frequency tuning and pro- 
tection from adjacent channel transmis- 
sions. 
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BIG or SMALL 
We Have It All! 


VoCom / RF Corporation 
Quality since 1979 
1-800-USA-MADE 
(1-800-872-6233) 

FAX 708/924-9078 


POWER 


| | AMPLIFIERS 


FOR ALL INPUT LEVELS 


| eVHF Low Band to 300 watts 
» *VHF High Band (140-200 MHz) 
to 500 watts 
*UHF Low Band (400-550MHz) 
to 350 watts 
eUHF High Band (800-960MHz) 
to 140 watts 


* True continuous rating at 
high ambient temperatures 


* FCC type accepted 
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JL 1300 MHz In One Sweep $1,895. 


-10KHz Resolution Band Width -7 Digit Center Frequency Display 


MARINE, TWO-WAY, HAM, AM FM SW BROADCAST RADIO - CATV, SATELLITE. SYS., SURVEILLANCE 
TUNE DUPLEXERS, AMPS, FILTERS, SECURITY TRANS, & RECEIVERS - EMI, RFI, FCC, TESTING 


ITC SA Series exclusive Dispersion 
Zoom lets you zoom in on any Center 
Frequency signal, from any one of 
five calibrated Dispersion positions. 
Preset at >140 MHz, 50MHz, 10MHz 
1MHz and zero MHz per division. The 
SA1300A displays greater then 1300 
MHz on the screen at one time yet 
allows instant zoom to any Dispersion 
Scan Width as low as zero MHz per div. 
Allowing for total control over all 
Dispersion Scan Widths settings. 


130 dB total Dynamic range 110 dBm 
Sensitivity. At Narrow and Wide Band 
Width settings. Performance you would 
expect only from a $10,000 Analyzer. 


DISTRIBUTED BY: 


ITC Spectrum Analyzers are the best 
performance to price ratio Analyzers on 
the market today. No other low cost 
Analyzer comes close to the Superior 
performance and quality of an ITC 
Analyzer. Total flexibility and ease 


of operation. SA1300A gives you full 
control over the Resolution Band Width 
and Freq. Span widths. Plus Vertical 
Position, Baseline Clipper, Sweep 
Speed, Video Filter, 4 Input Attenuator 
settings, 10 Frequency Select settings. 


Covers 1-1300 MHz and 850-1850 MHz 
in one sweep. Ideal for Satellite service, 
The SA1800B has the same general 
specifications as the model SA1300A. 


INTRODUCTORY OFFER 


SA1300A & OPT.s 1, 3,6 
ONLY $1895.00 nx 


SA1800B & OPT.s 1, 3,6 


ONLY $2295.00 note 
$1995.00 Opt. 1,6 ONLY 


SA1300A 

SAIS00B 

OPT. 1 50MHz MARKER 
OPT. 3 +/- 5KHz Res B.W 
OPT. 5 1000 MH Tracking Generator $250.00 
OPT. 6 7 Digit Center Frequency Display $300.00 
Note 1: Introductory Price for limited time only. 


TAKE ADVANTAGE 
CALL 1-800-566-1818 


To: Order - For Information & Special Intro. Offer 
Terms MC, VISA, AE, Check, COD, PO (OAC), LC, Transfer 


INSTRUMENTS CORP. 


3817 S. CARSON ST. #818 CARSON CITY NV. 89701 


1-800-566-1818 702-885-0234 FAX 702-885-7600 
PRICES & SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION. F.0.B. CARSON CITY NY. NY. RESIDENTS ADD SALES TAX. 
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Low Cost Swept SWR 


RLB150 bridges can be used with spectrum 
analyzer/tracking generator or service monitor for 
swept SWR measurements, This technique sim- 
plifies tuning of antennas, cavities, duplexers, 
isolators and many other RF devices. They also 
can be used for cable insertion loss and imped- 


ance measurements. 
Eagle® bridges have high directivity, five watt 
power rating and built-in termination. 


RLBIS5ON3B 
RLB1ISON3C 5-1300 


RLBISONSA 5-3000 $579.00 
FREE application note: “High Performance 
VSWR Measurements”. Call and ask for it! 


Catalogue covers bridges, cable sets and other 
useful equipment. 


CHEEEF 


P.O. Box 9446 (316) 265-2050 
Wichita, KS. 67277 Fax: (316) 265-2255 


5- 1000 
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New products 


Duplexers allow simultaneous Tx/Rx operations into common antenna 


Three bandpass-bandreject duplexers 
for 66MHz-88MHz operation with 300/ 
600kHz minimum frequency spacing, 
from Telewave, allow simultaneous op- 
eration of a transmitter and a receiver into 
acommon antenna. They are designed for 
frequency-congested areas requiring pro- 
tection from surrounding transmitters and 
maximum sideband filtering. Model 
TPRD-0754, with two pass/reject cavities 
in the transmitter and receiver sections, is 
designed for frequency spacing of 
600kHz or more. Model TPRD-0756, 
with three pass/reject cavities, is designed 
for frequency spacing of 300kHz or more. 
Model TPRD-0784, with two pass/reject 
cavities, is designed for frequency spac- 


ing of 300kHz or morc. 
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High-resolution terrain database increases coverage prediction 


SoftWright introduces a topographical 
database with increased accuracy for use 
with its Terrain Analysis Package (TAP) 
to make radio coverage prediction more ac- 
curate. The database, based on the 7/4" 
quadrangles, uses a grid interval of 30 
meters. This provides an increase in grid 


density of about nine times the data within 
a given area. In TAP, the new 30-meter 
resolution data can be selectively overlaid 
onto the path in areas where the maximum 
elevation accuracy is desired, 
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Premium Repair ‘Plan 


eirns your damaged pager to 
ike-new condition, inside and 
out, : 


Our Ecaniany, Rep air “Plan 
services the damaged electronic 
components to return your pager 2 
to factory, specif Weations.< oy) > 


Rither way: your pagers are! bad 
on the:street\ingrecord time: ali 


1400- $44- KERN 
‘em on the street! 
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1834 Poley Street ieee MS 30202 
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Rugged conventional mobile features priority sean and knob controls 


The Avenger GX mobile radio from 
E.F, Johnson is a tough 99-channel con- 
ventional radio available in VHF and UHF 
models at two power ranges. The mobile 
features a die-cast aluminum chassis and 
covers for harsh environments. [t meets 
MIL STD 810 specifications for shock, 
vibration and temperature extremes. The 
Avenger GX has a backlit numeric LCD, 
full keypad, priority scan, multiple scan- 
ning methods, optional emergency opera- 
tion mode and easy-to-use knob controls. 
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Reflectometer locates and identifies metallic cable faults 


The model 1205T dual line time domain 
teflectometer from Riser-Bond Instru- 
ments, designed specifically for outside 


plant use. locates and identifies faults in 
all types of metallic cables. The 
Autosearch mode places a waveform from 
the beginning of the cable up to the first 
fault. Waveform information and instru- 
ment settings are displayed on a large LCD 
with EL backlighting, variable contrast 
settings and automatic or manual filtering. 
Four to 16 waveforms can be stored on- 
board. Unlimited storage of waveforms to 
a PC is available through a RS-232 serial 
output. 
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AN INCREDIBLE COMBINATION 


* LOWEST COST 

* HIGHEST QUALITY 

* SIMPLE INSTALLATION 

« NO PROPRIETARY PARTS 

« NO CONFUSING PROGRAMMING 


Factory programming for all options, 
instructions provided for field programming. 


AUTOCODE 
P.O. Box 7773 
Westlake Village, CA 91361 
(805) 497-4620 


19 years of quality to the wireless industry 
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GE RADIOS 
AT WHOLE- 
SALE PRICES, 


Mobiles, Portables, 
Repeaters 


and Accessories g 


* Low Band, VHF, UHF, 
800 MHz, 
and GE-MARC™ 
® FREE Programming # 
® Warranty Repair j 
Support 
* We buy used 
& take 
trade-ins 
on any GE 


Authorsed Distributor 
Motile Commurcavons 


Hrs.: Mon, thru Fri. 8 A.M. to 7 P.M. E.S.T. 


Two—Way Wholesale Distribution 
3512 Cavalier Dr.* Ft. Wayne, IN 46808 
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Solar/Cell Batteries 


New products 


Vehicular repeater extends range for UHF hand-helds 

The VR-100 
low-power yehicu- 
lar repeater from 
Pyramid Com- 
munications pro- 
vides extended 
range to UHF 
hand-helds by 
crossband repeat 
operation with an 
existing mobile. 
The VR-100 is 
Motorola PAC/ 
RT-compatible and provides features for “first man out,” priority 
sampling, multi-vehicle operation and local mic repeat. Jumper- 
selectable options include conventional/trunking applications, 
lock tone frequency, priority sample rate, COR polarity, remote 
enable polarity and flat or 6dB/octave audio response. The VR- 
100 is 5.25"W x 6"L X L.1"H and weighs [80z. 
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For all your remote power needs: 


as Antenna line offers range of four styles f and-helds 
SOLAR ELECTRIC tenna line acne range of four | t) ii sid bond held 
S| = Se ADE TIES C Advanced Fox Cellular introduces a four -style line of antennas 
SPECIAL rleS CO. for all hand-held portable phones. The styles include: high-quality, 
P.O. Box 537 Willits, CA 95490 gold-plated and black-alloy tilt and telescoping antennas: gold- 
plated, 1" button antennas: 1”, 3", and 6" rubber duck antennas: and 


Order Hotline 800-344-2003 replacement/retractable antennas with installation tool. 
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The value of any paging system depends 
upon the quality of its support. That's why 
our Model 640 and 2000 Series paging 
terminals have the best technical support 
possible: 24 hours a day, 365 days a year. 
Since every terminal has a built-in modem for remote 
access, our application engineers can fine-tune your 
system any time you want. All by modem, on demand. 

Our ongoing development program, diverse product 
line, and industry success guarantee that you can count 
on our support for the lifetime of your operation. 


And our support starts now. We'll help you configure 
the terminal to meet your needs today and tomorrow. 


Model 640 and Series 2000 Paging Terminals 
- up to 50,000 subscribers, 38 telco trunks, 8 radio channels, 72 hrs voice storage 


We'll Always Be Here For. You ! 


yess roanoine OE TRON), & coco 
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Power 


to the System! 


Laptop design addresses harsh environment needs 


U.S, Microtel’s 
RMC-4000 486 
laptop computer 
meets MIL STD 
461/462 standards 
for EMI and RFI, 
and MIL STD 
81OE standards for 
shock, vibration, 
humidity and other 
environmental 
conditions. The 
computer ts de- 
signed for GPS 
use with an op- 
tional PCMCIA 
card or embedded 
GPS device. Circle (313) on Fast Fact Card 


fr 4 
mprove the performance of f; wide varicty of duplexers. 
[= communications system — filters. couplers. IM 
and save money with RELM }-+.J suppression panels, 
LMC Systems & Products. =} preselectors. and other devices 
rf-\to further enhance the 
LMC Systems manufactures }-7-]=4 capabilities and performance of 
repeaters and base stations for }--—4-~) your communications system. 

VHF. UHF and 800 MHz/ "|_| 
applications. Our repeaters [=}- {>>| And. RELM LMC Systems & 
are noted for their high {| 4. | Products are compatible with 
quality, reliability, and ease zi I Virtually every conventional 
of service. : _ | two way radio and system 
“Vavailable. For more 

LMC Products offers a information, call us today! 


Hand-held field strength meter handles broad range 

The R-5OIP field strength meter from Z-Technology is a 
hand-held unit providing highly accurate off-air measurement : 5 
of RF power levels for signals within a broad frequency range 7707 Records Street 


as high as 1,000MHz. It allows the user to measure power levels RE M Indianapolis, IN 46226 
as large as 0.3V or as small as 0.32. Internal data logging a 


and storage are accessed directly from the front panel. The unit COMMUNICATIONS 1-800-874-4665 
includes a serial data port. 5h Se Ate come FAX: 1-317-545-2170 
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Introducing the STI-9000, a simple, cost-effective system 
that measures signal coverage for: 
Cellular, Paging, Broadcast & Mobile Radio. 


The STI-9000 offers: 


Survey 
Technologies 


Incorporated 


Mobile Touch-Screen Control For more information, 
Instant Signal Coverage Contour Plots contact Bill Peek at 
Real-Time Measurements Display 503-591-5986 
State-of-the-Art GPS Accuracy $$$ 
SURVEY TECHNOLOGIES, INC. * 17980 SW SHADYPEAK * BEAVERTON, OREGON 97007 * FAX: 503-591-5986 
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Alphanumeric 
Alarm Paging 


QUICK-ALERT system can be 
added to any alphanumeric 
capable paging terminal. 


e Increase 
Alpha Sales 


e Reduce 
Churn 


e New Revenue 
Source 
DIRECT RS232 TAP ENTRY 
REMOTE MODEM TAP ENTRY 
SIMPLE INSTALLATION 


SOME APPLICATIONS 


* equipment monitoring 


¢ refrigeration failure 
power failures 
e over/under temperature 


summons buttons 


HOSPITALS—INDUSTRIAL 
—MUNICIPALITIES 


FOR MORE INFORMATION CALL 


1-800-645-4595 


Canada 403-423-2020 


TELEMESSAGING DEVICES, INC. 
FAX 919-850-0166 
3029-115 Stonybrook Dr., Raleigh, NC 27604 
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New products 


Digital hybrid eliminates feedback and loud interconnect sidetones 


IDA introduces a digital hybrid for full 
duplex interconnects. Model DEyB uses 
DSP technology and ts available in an up- 
erade kit for use with IDA‘’s model 
RIC2000 trunking interconnect as well as 
Uniden ARX 780's and E.PF. Johnson LTR 
interconnects, The DIIyB climinates feed- 
back and loud sidetones when using hands- 
free full duplex interconnects. 

Circle (315) on Fast Fact Card 


Compact 5W radio features user-selectable scan, multiple CTCSS tones 


MicroTalk is a 
SW. 10-channel 
synthesized two- 
way radio featur- 
ing user-selectable 
sean to lock out or 
avoid busy chan- 
nels. The compact 
(FA" & 2 Mie") ra- 
dio trom Ad- 
vanced Videotech 


has multiple CTCSS tones and an auto- 
matic backlight turn-off to reduce power 
consumption, MicroTalk is available in 
VHF 148MHz-174MHz and UHF 
450MH7470MH > frequencies. All func- 
tion keys are located on the front panel, 
The radio comes with belt clip. 600mAh 
battery, 1 10Vac wall charger, rubber duck 
antenna and wrist strap. 
Circle (316) on Fast Fact Card 


22, 


Direction Finding System 
Tracks Down 


¢ Stuck Microphones 

* Cable TV Leaks 

¢« Jammed Repeaters & 
Cell Sites 


EMITTER LOCATION 


Models available with 
computer interface, 
synthesized speech, 
for fixed or mobile 
use, covering 50 MHz 
to 1 GHz. Call or fax 
for details 


Circle (70) on Fast Fact Card 


iterature 


Catalog introduces low-voltage 
installation and maintenance products 

“The Jensen Connection,” a 52-page catalog, provides an- 
swers to questions about the installation and maintenance of 
low-voltage systems and equipment. The catalog from Jensen 
Tools describes tools, test instruments, cable, connectors and 
installation hardware for CATV, security systems, PC LANs 
and other high-tech equipment. Products listed include network 
outlets, patch panels, wiring blocks, equipment racks, convert- 
ers, boosters, adapters, gender changers, breakout boxes and 
cable testers, as well as reference books such as the Nefwork 
Interface Guide, Technician's Guide to Fiber Optics and the 
Novell Companion. 

Circle (450) on Fast Fact Card 


Catalog describes 1.12GHz—-40GHz 
microwave waveguide, coaxial components 

A 68-page catalog describes microwave waveguide and co- 
axial components for use in the 1.12GHz—40GHz range. The 
catalog from Omega Laboratories features a wide range of 
standard microwave components that can be combined and 
integrated into complete systems. Included are adapters, attenu- 
ators, bends, directional couplers, detector mounts, flanges, 
horns, pressure adapters and windows, tuners, twists and termi- 
nations. The catalog provides product descriptions, photographs 
and technical data for components that range from ordinary 
bench hardware to sophisticated instruments suitable for use in 
a standards laboratory. 
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We stock more 

quality top-grain 

leather cases 

than anyone else 

in the Industry. 

Our manufacturing 

techniques match 

the advanced 

specifications of the 

latest in Portable 

Radio, Pager or 

Cellular models. 
m@ Immediate delivery from large inventory. 
m@ Two day delivery on set up orders. 

@ Logo imprinting. @ Low pricing. 


If you're not getting this kind of service 
...Call today. 


Your one-call supplier 
for Hard Protection 


S|/= [= Electronics, Inc. 
2120 Roberts Drive, Broadview, IL 60153 
and Soft Leather Cases. Toll Free: 800/336-3115 Fax: 800/345-2091 
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THE HIGHEST 
IN QUALITY 


Preferred by Professionals - 


Broadband 
Trunking Antenna 


Made to digital standards 
for low intermodulation. 


Features: 
Frequency range: 


Gain (ref. ¥% wave dipole): 


Vertical Beamwidth: 
Survival (no ice): 


Survival (0.5 inch radial ice): 


Input power: 
Lightning protection: 


OGT9-806 


806-866 MHz 
12.3 dB 

6.5 degrees 
135 m.p.h. 
95 m.p.h. 
500 watts 
DC ground 


WOW! Trunking transmission sites 
can talk up and down a valley ora 
freeway with a simple modification 
of our standard 9 dB omni antenna. 


ready for immediate delivery 


————— 


SCALA ELECTRONIC CORPORATION 


Phone: (503) 779-6500 


Post Office Box 4580 
Medford, OR 97501 (USA) 


Fax: (503) 779-3991 


Scala Electronic Corporation is a member of the Kathrein Group 
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‘Come Center 
Indian Hill 


Conm Center 
Ht. Echo 
Hiami WH 
Greenhills 


Remote Comparator Display 


The Smartswitch II™ Remote Comparator 
Display monitors and controls voting receiver 
systems on a personal computer or console. It 
can be used locally or remotely with leased-line 
or dial-up modems. 


Now you can get control of your voting system. 


Lr 


Combined Technologies, Inc. 
(513) 595-5900 


74 
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% Wy f we pa $ 
PHOTOCOMM, INC. 


PHOTOVOLTAIC, SALES, ENGINEERING, 


REMOTE ELECTRICAL ENERGY NEEDS. 
WORLDWIDE INSTALLATION, 

NEW FINANCING & LEASING PLANS 
AVAILABLE. 
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INDUSTRIAL DIVISION 
AND DESIGN TO SERVICE ALL YOUR = 9850-4 WEST GIRTON DRIVE 
LAKEWOOD. CO 80227 
303-988-8208 
800-223-9580 

FAX (303) 988-9581 


P eople 


Jim Brennan, general manager of Paging Dimensions, Or- 
ange, CA, advances to executive vice president. 


Klein S. Gilhousen, senior vice president of systems and 
technology for Qualcomm, San Diego, has been elected a Fel- 
low of the Institute of Electrical and Electronics Engineers 
(IEEE). 


Changes at E.F. Johnson, Burnsville, MN: 

Charles Richard Abbruscato leaves Racal-Datacom, Sun- 
rise, FL, as product vice president to join E.F. Johnson as en- 
gineering and technology vice president. 

Stephen D. Ruskin departs Ericsson GE, Lynchburg, VA, as 
territory sales manager to become director of North American 
sales for E.F. Johnson. 


Mike Wallace exits Scientific Atlanta as manufacturing en- 
gineering manager for electronic products to become vice presi- 
dent of operations at Transcrypt International, Lincoln, NE. 


Brian F. Fontes, senior advisor to FCC Commissioner James 
Quello, receives the Eugene C. Bowler award from the Eugene 
C. Bowler Foundation. 


Robert W. Wark leaves CrimTec Systems, Livonia, MI, as 
director of operations to become Midwest regional sales man- 
ager for ElectroCom Communication Systems, Santa Fe Springs, 
CA, in the company’s White Lake, MI, office. 


2 


EM-20015 ty 


If you work around hazardous materials, fire ae, \ 
or petrochemicals, you know your communication Yr, NN 
system must be safe as well as reliable. Our popular Telex / om )) / 
Eor-Mike® transducer line already hos a well-earned reputation @ ip 

for rugged dependability. Now our new intrinsically safe EM-20015 

offers you everything you need to communicate in volatile work environ- 

ments. Approved by the Nationwide Consumer Testing Institute in accordance with UL-913, 
the EM-20015 may be used os a system with a growing list of popular intrinsically approved 
rodios. Call or write for complete details, 


TELEX 


9600 Aldnch Avenue So., Minneapalis. MN 55420 
Telephone 612-887-5530 Fax: 612-884-0043 


©1993 Telex Communications, Inc. 
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etters from readers 


Technician licensing: 

I enjoyed your editorial comment on the 
possibility of the FCC resurrecting techni- 
cian licensing. | agree wholeheartedly with 
the statements about those areas that would 
bring back the pride and professionalism 
involved with holding an FCC license. 

Even though | am an engineer (BSEE) 
at this time, | still look back with pride on 
my technician days. The highlight of my 
technical career was when I received my 
FCC First Class Radiotelephone Operator 
license. I still remember how the other 
people I worked with responded to that 
achievement. 

After [ had gotten my license, | posted 
it with great pride and yowed never to do 
anything to jeopardize my standing with 
the FCC. But when the FCC dissolved the 
licensing and issued me an almost mean- 
ingless General Radiotelephone Operator 
License, it was like being in the military 
and having them take my stripes away. 
Same pay, but no prestige! 

Now | am going through the testing pro- 
cess for my professional engineer certifi- 
cation. I’m sure that when the process is 
complete and | am a registered profes- 
sional engineer, [ will be as proud as 
punch! This achievement, however, will 


never diminish the pride | had when I was 
a First Class FCC license-holder. 

John F. Verhyen 

Chief, Engineering and Planning 

Wisconsin Department 

of Transportation 

Division of State Patrol 

Madison, WI 


Fast Fact Card comments: 
The two toughest problems facing me 
on the job are: 
¢ Caller ID. 
¢ Billing and collection. 
Frank Mead 
Caretaker Security Service 
Kailua Kona, HI 


The two toughest problems facing me 
on the job are: 
e Getling repair parts through the fed- 
eral supply system. 
* Working on micro-miniature compo- 
nents. 
Chris Marquard 
Sierra Army Depot 
Herlong, CA 


A 


Need a SPECIAL 
Frequency or 
Pattern? 


Ask SANTA FE... 
Specials Don’t Upset Us! 


Ceasex> Slashes 
- Battery Costs by 50° | 


“Since we've had the CADEX unit, 
our portable radios have been 
decisively more dependable. 
I'd recommend 
it without 
hesitation. 


ave 
jel? 


” 


| Chuck Badgett, 
Communications Manager 
St. Lovis Fire Department 


CADEX C3000 
2-Station 
Botiery Analyzer 


CADEX C4000 
4Stalion 
Battery Analyzer 


1 = 800 = 565 = 5228 


CADEX ELECTRONICS INC. 111 - 7400 MacPherson Ave., Burnaby, BC Canada V5) 5B6 
Tel 604/451-7900 Fax 604/451-7991 
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Mobile Raclio 


Tha journal of mobile 
communications technology 


BUSINESS 

Cameron Bishop, Group Vice President 

Mercy Contreras, Publisher 

Darren Sextro, Marketing Director 

Kathryn Buckley, Promotions Manager 

Denise Kettler, Promotions Coordinator 

Liz Turner, Senior Production Coordinator 

Nancy Hupp, Advertising Production Manager 

Dee Unger, Advertising Business Manager 

Tammy Kalebaugh, Classified Advertising 
Coordinator 

Tom Cook, Group Senior Managing Editor 

Doug Coonrod, Corporate Art Director 

Stephanie Hanaway, Group Director of Ancil- 
lary Products 


Raymond €. Maloney, President and CEO 
Nick Cavnar, Vice President of Circulation 
Barbara Kummer, Circulation Director 
Michele Bartlett, Circulation Manager 
Customer Service, 800-441-0294 


ADVERTISING SALES OFFICES: 

ENGLEWOOD, COLORADO 

Darren Sextro, 913-967-1836, Northeast re- 
gion (CT, Eastern Canada, MA, MD, NH, NJ, 
NY, OH, PA) 

Carla M, Gamino, 303-220-4244, Southeast re- 
gion (AL, AR, FL, GA, MO, MS, NC, OK, SC, 
TN, VA) 

Diane Hite, 303-220-4243, Midwest/Southwest 
region (AZ, CO, KS, LA, MT, NE, NM, NV, 
TX, UT, WY) 


Mercy Contreras, Publisher, 303-220-4245 
5660 Greenwood Plaza Bivd., Suite 350 
Englewood, CO 80111 

Phone: 303-793-0448 

Fax: 303-793-0454 


SAN RAFAEL, CALIFORNIA 

Dennis Hegg, West region (AK, CA, OR, WA, 
Western Canada) 

950 N. Gate Drive, Suite 207 

San Rafael, CA 94903 

Phone: 415-491-1442 

Fax; 415-491-1842 


CHICAGO 

Janet Blaney, East Central region (IA, IL, IN, 
Mi, MN, Wi) 

55 E. Jackson, Suite 1100 

Chicago, IL 60604 

Phone: 312-435-2340 

Fax: 312-922-1408 


OXFORD, ENGLAND 

Richard Woolley 

Unit 3, Castle Farm Business Centre, Clifton 
Road 

Deddington, Oxford, OX15 4TP, United 
Kingdom 

Phone: +44 (0)869 38794 

Fax: +44 (0)869 38040 


CLASSIFIEDS 

Joyce Bollegar 

9800 Metcalf Ave. 

Overland Park, KS 66212-2215 
Phone: 913-967-1923 

Fax: 913-967-1735 


LIST RENTAL SERVICES 
REPRESENTATIVE 

Chris Coughlin 

9800 Metcalf Ave. 

Overland Park, KS 66212-2215 

Phone: 913-967-1928 

Fax: 913-967-1897 
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rofessional services 


\Uihe Wamer Group 
MANAGEMENT CONSLL TANTS 
* Radio/Microwave/E9-I-1 
* CAD/Mobile Data Design & Selection 
¢ Police/Fire/EMS 
* Consolidation Studies 

5950 CANOGA AVENUE, SLIITE 600 


WOODLAND HILLS, CALIF, 81367 
(618) 7106855 


FREDERICK G. GRIFFIN, P.C. 


3224 Waterlick Road 
Lynchburg, VA 24542 
(804) 237-2044 


NATIONWIDE COMMUNICATIONS CONSULTING 
Mobiie Radio, Microwave, E9-I-1, 
CAD, Paging, LAN, 
Dispatch Communications Centers 
Multi Site Propagation Analysis 


ts = 


Jerry L. Simmons 


Communications Systems Consulting 
Land Mobile & Microwave Systems 


PO Box 884 
Montgomery. TX 77356 


Pn (409) 588-3200 
Fax (409) 588-4434 


[axe PORTABLE DEPOT. 
SPECIALIZING IM GENERAL ELECTRIC PORTABLE SERVICE 
* FACTORY TRAINED TECHNICIANS « 
*=SURFACE MOUNT TECHNOLOGY + 
« FACTORY APPROVED NATIONWIDE « 
* PUBLIC SERVICE TRUNKING « 
« VOICE GUARD CERTIFIED « 
* MPD, MPA,TPX, PCS AND ALL CURRENT PRODUCTS = 
TH, Route 2, Box 338C * Lynchburg VA 24501 
804-237-3427 


MCCON 


Mobile Communications Consulting 
SR. McConaughey, P £ 
Pring ipal 


13017 Chestnut Oak Drive 


Gaithersburg, MD 20878 HVOT) Gh 284? 


HERB SACHS, CONSULTING 


Specialist in Public Safety Communications 


P.O. Box 729 
Bowie, MD 20715 
301-464-4268 


YOUR DIRECT * Filings * loading records * pudhie 
not 
suaite cs . RESEARCH * returns * retrievals * 
te! 
PUBLIC RECORDS! «(Can complete) $74 appications 


* assignments = transfers + etc! 


Call or Fax 
phone 717-528-7595 
fax 717-528-7480 


Svat 


ELECOMMUNICATONS 
ag 


Great Service and Great Prices 


MVIROTT 


COMMUNICATIONS GROUP 


RAYMOND C. TROT, P.E. 


Presdent 


1425 Greenway Drive, Suite 350, Irving, Texas 75038 
214/§80-!911_. Fox: 214/580-0641 


B EN DIX / KING 
Authorized Service Center 


Factory Trained Techs 
Discounts Rates » 90 Day Warranty 
Quick Turn-around 


East Coast Location 


EASTCO .- (304) 723-5241 


BROWN AND SCHWANINGER 


Attorneys At Law 


1835 K Street. N.W. 
Suite 650 
Washington, D.C. 20006 
202/223-8837 
SERVING THE NEEDS OF THE ENTIRE INDUSTRY 


GE PORTABLE SERVICE 

¢ FAST TURN 

* WARRANTY 

© $37.00 hr./2 hr. MAX 

¢ PARTS GE LIST 

* RETURN UPS PAID 
Smith Communications Service 
2121 W. Parrish Ave,, Owensboro, KY 42301 


502-683-0936 mel 
TECHNICAL 


SERVICE, INC. 


121 Crowell Lane - Lynchburg, VA 24502 


@ 


FACTORY TRAINED 


PORTABLE 


GE Portable Radio Service Depot 
Factory Approved Nationwide 
+ Current Product Lines 
+ Voice Guard Cenified 
TECHNICIANS + Public Service Trunking 
FOR QUALITY SERVICE » Surface Mount Technology 


(804) 239-3049 


Telecomm Engineering Inc. 


maxon’ Portable Service 
CP0500, CP1000, SP2000 Series 

¢ Factory trained technicians 

« $50.00 flat rate plus parts 

* Battery conditioning included 

© Warranty * Retum UPS pad 

3435 Mission Ave., Carmichael, CA 95608 

(800) 420-5166 


Steven L. Myers, ph.D., P.£. 
President 


COMMUNICATIONS CONSULTING 


MYERS ENGINEERING INTL., INC. 


P.O. Box 15908 
Fort Lauderdale, FL 33318-5908 
Tel 305-345-5000 
Fax 305-345-5005 


rofessional services 


Your Procard 
could be here 
for just 
$82.00 


Jtuart 


LANO MOBILE CONSULTANT 


2417 NEWTON ST 
VIENNA. VA 22180 
(7O™ 261-3806 


lassified 
Advertising 


Advertising ratcs 

in Mobile Radio 
Technology's Classified 
section are $72™ per col- 
umn inch, per insertion, 
with frequency dis-counts 
available. There is a one 
inch minimum. 

Ads larger than one inch 
are sized in 1/4- 
inch increments and Joyce Bollegar 
billed accordingly, as Classified Sales 
determined by total size of the ad, including ruled 
borders and rounded up to the nearest 1/4 inch. 

Blind box ads (replies sent to MRT for forwarding) 
are $30 and Fast Fact reader service numbers are 
available for 25™ per service, per insertion, to cover 
process and handling costs, 

Optional color, determined by MRT on an issuc- 
by-issue basis, is available at 150” per insertion. 

A prepayment discount of 5% is available for all 6x 
or larger frequency classified advertisers who prepay 
their full 12 month schedule. 

No agency discounts are allowed for classified 
advertising. 

Contact Joyce Bollegar at (913) 967-1923 or fax 
(913) 967-1735 to reserve classified ad space, 

Send your classified materials to: 
Tammy Kalcbaugh 
_ Mobile Radio Technology 
Classified Advertising Department 
9800 Metcalf’ 
Overland Park, KS 66212 


rece Cate 
KBe3340 


TECHNICAL ASSISTANT 


Growing leader in Two-Way & Cellular Power 
Supply & Accessories Supplier/Manufacturer 
in Los Angeles seeks a talented individual. 
Knowledgeable with electronic schematics & 
able to learn CAD. Send Resume: TCC Indus- 
tries, Inc. 14047 E. 183rd St., Cerritos, CA 
90701 or FAX 714/994-1199 


Technician Supervisor 
Growing dealer in N.E. Wisconsin seeks 
self starting two-way Radio Technician 


with a minimum 3 yrs. experience. Super- 
visory experience a plus. Please send 
resume to: Attn.: MRT, Dept. #932, 9800 
Metcalf, Overland Park, KS 66212. 


FCC License Preparation 


Fast, Easy, Home Study, Inexpensive. 
Land Mobile Handbook. New Employment Guide. 
Audio & Video Courses Available. 
General Radio Telephone License. 
WPT PUBLICATIONS 
1-800-800-7588 FREE Details 


Help wanted 


Searching for a 
better opportunity? 


Communications Technology Associates 
A dawson of Hayes, Seay, Mattem & Mattern, Inc. 


PLANNING AND DESIGN: 
* 2-May Radio 

= mero 

= CAD/MOT/AVL/Peging 


Cta 


PLUS: 

* Complete ASE Services 
* Bldgs, Towers, Pwr Sys 
* Structural Engineering 


Fas (04) 259-9200) 
FAX (D4) 239-9221 


PO Box 4579 
Lynchburg, Virus 24502 


OMNICOM, Inc. 


COMMUNICATIONS ENGINEERING 
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GENE A. BUZZI 


NE SOR NT 


S00 THOMASVILIE HUAD Sunt 
FALL AMASEAE FL OWMIA BAEK 
PHONE 


PU 


(904) era aan 


Better not miss this. PageNet, the 
largest paging company in the U.S., has 
recently expanded into Nashville, New 
Orleans, St. Louis and Minneapolis, and has 
aggressive plans for continued growth 
nationwide. Immediate openings exist in 
various cities throughout the U.S. for the 
following: 


System Manager 
In this position, you will have responsibility for the design, engineering, 
construction and continued growth and reliability of the complete paging system. 
Knowledge of paging systems and/or RF transmitters is desired. Dept. SM-MRT. 


System Technician 

You will have responsibility for installing and maintaining base stations and 
paging terminal equipment. At least 1 year experience with paging or 
two-way transmitters is required. Dept. ST-MAT. 

We offer competitive salaries and a full benefit package. Qualified applicants 
should send resume, indicating appropriate Dept. code, immediately by FAX to 
(214) 985-6561 or mail to: Paging Network, Inc., 4965 Preston Park Bivd., Suite 
600, Plano, TX 75093. Equal Opportunity Employer. 


PAGE),| =) 


MOTOROLA AUTHORIZED DEALER 
SALES & SERVICE 
TECHNICIAN WANTED 


Growing MSS in the economically stable 
West Texas area looking for self motivated, 
responsible, highly qualified technician. A 
minimum of 3 years experience with Motorola 
Two-Way radio systems. Knowledgeable with 
Motorola 800 MHz trunking systems both fixed 
and mobile. 

Salary commensurate with experience, with 
a complete benefits package, paid vacations 
and holidays. Send resume with salary require- 
ments to: 


LUBBOCK COMMUNICATIONS INC. 
1819 N. University Ave., LUBBOCK, TX 79415 
ATTN: PERSONNEL DEPT. 


PUGET SOUND, WASHINGTON 


Lead technician/Shop supervisor needed 
in Bremerton, Wa. MSS Full Line Dealer 
seeking individual with extensive Motorola 
experience, FCC or Naber certificate re- 
quired. Work in relaxed atmosphere, with 


complete benefits, including retirement. 
Send resume to: 


Strata Communications 
115 S. National Ave. Ste. A 
Bremerton, Wash 98312 
or FAX 206-792-9152 
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Classified 


Help wanted 


Immediate Openings in Colorado and New Mexico 
Field Service Technicians Portable Technicians 


Manufacturer's Representative 


Salesperson Wanted 

Rocky Mountain Manutacturer’s Rep is seeking a self- 
Motivated salesperson with two-way radio/technical 
experience, to cover NE CO motivated salesperson 
with two-way radio, WY, E MT, SE ID, and W NE. All 
sales expenses, car allowance, medical plan, pen- 

- sharing, and life insurance paid. Must live 
in of relocate to Denver Metro Area. Send resume 
with salary requirements, no phone calls please: 


Proficient with Motorola CentraCom Proficient with state of the art mi- 
ll and CRT Consoles. Trunking ex- croprocessor controlled radios. 
perience is a must. Candidate must Must be experienced with repair 
have a working knowledge of Motorola of surface mount components. 
RSS software. Requires the ability to Candidate must have a working 
troubleshoot large complex systems knowledge of Motorola RSS soft- 
AURORA MARKETING COMPANY 


and repair to component level. ware and trunking. 


Must be willing to work in a participative team environment and dedicated 
to the concept of Total Customer Satisfaction. 

Please respond to: 

Colorado New Mexico 

Dave Roberts Clift Barbieri 

Motorola Communications Motorola Communications 

1711 W. Evans, Suite C 1001 Candelaria NE, Suite A 

Denver, CO. 80223 Albuquerque, NM 87107 

(303) 922-6686 (303) 799-3928 fax (505) 343-3145 (505) 345-0809 fax 


2018 S. Pontiac Way, Denver, CO 80224 


Aggressive Two-Way Sales and Service Company 
expanding in South Florida. Need experienced tech- 
nician knowledgeable with Motorola 800 Systems. 
LTR and Marc V a plus. Excellent benefits and 


compelitive wages. Send resume to: 
Citation Communications 


1100 No. Florida Mango Road, #K 
West Palm Beach, FL 33409 


Situations wanted 


Attention Manufacturers 
Growing Canadian distributor with established 
accounts seeks two-way products for distribu- 
tionin Canada on exclusive/non-exclusive basis. 
Contact John Ratelle, Ratelle Communications 
Limited, 54 Shepherd Rd., Oakville, Ontario, 
Canada L6K 2G5. 

Tel. (905) 844-4505, FAX (905) 844-2274. 


eleee WANTED: TECHNICIANS 
Sunny Florida awaits you! Need Techs wha are 
FCC Licensed or Certified Techs. Must be ex- 
perienced in Moto. Port. repair, some cellular 


CELLULAR TWO-WAY PAGING 
PERSONNEL SERVICES 


Technical & Engineering 
Positions Available Nationwide 
Fees client paid. Send resume to address below. 
ALL LEVELS OF POSITIONS FILLED NATIONWIDE 
= Technicians * Engineers = Managers = Sales 
« Extensive national resource of personnel 
Employers: Call 606-491-5410 10 am to 8 pM 


Communication Resources 


P.O. Box 141397 » Cincinnati, OH 45250 
606-491 -5410/FAX 606-491-4340 


& pager work. Six locations along SW Florida's 
coast. Call 813/955-7106, Fax resumé 813/ 
955-0870. GOFF COMMUNICATIONS, INC. 
2172 10th St., Sarasota, FL 34237. 


MOTOROLA TECHNICIAN WANTED 


Northern California company seeks 
qualified technician. Five years mini- 
mum experience with Motorola prod- 
ucts a must. Outstanding benefits and 
income based on experience. 
510-827-4464 Ext. 25. 


TECHNICIANS WANTED 
Motorola Shop in Ozark Mountains of 


NORTHWEST ARKANSAS 


Asst. Mgr ¢ Sr. Tech ¢ Installers 
ALLCOM COMMUNICATIONS 
902 Watson Ave_ 

Springdale, Ark 72764 
800-688-7330 


To Place Your 


Classified Ad Here 


WANTED: 

TWO-WAY FIELD TECH 

Must have FCC or NABER license, 3 years of Motorola 

experience preferred. Prof, sharing/401K/Medical 

= Offered. Mail or Fax resumé to: Advanced 
Electronics, 18220 South Broadway, 


Call Joyce Aft: 
913/967-1923 


Professional 
Consulting Services 


Gardena, CA 90248. Tel: 310/532- 
|S 3211 + Fax: 310/532-8411. 


Are you TIRED of the hassle of "Red Tape” and FCC Jargon! 
STOP WORRYING ABOUT IT! CONSIDER IT DONE! 


= 


Call Me with All your FCC Licensing Needs and Let Me Put My 
Years of Experience to Work for YOU NOW! 
Lots of Delighted Customers, References Available. Complete 
Confidentiality, Reasonable Fees & Proven Level of Service! 


10 Woodbridge wo eo COMMUNICATIONS 
(908) 636-6970 CONSULTANTS, INC. 
Toll-Free: (800) 247-4796 + FAX: (908) 636-7260 


Offices throughout the United States and London, England; 
Melbourne, Australia; Richmond, B.C.Canada. 
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Linda Simons 
7828 West 300 North 
Greenfield, Indiana 46140 
317-894-8156 317-891-8764 Fax 
800-252-0529 Toll Free 
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Classified 


Equipment for sale 


QUALITY USED PAGERS 
LOW BAND VHE/UHF & 900Mhz 


NEC 


D3 FRONT DISPLAY 


BRAVO TONE 


FOURTH DIMENSION INDUSTRY, INC. 


331G Dante Court * Holbrook, NY 11741 
516/467-1220 « Fax: 516/467-1645 * Toll Free: 800/378-0348 
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LIGHTNING PROTECTION SYSTEM’ 


*PATENT PENDING 
A MESHING OF 21ST CENTURY INNOVATION AND PROBLEM SOLVING 
BY 
RABUN LABS, INC. 


This Patented System automatically detects the presence of lightning BEFORE it gets close 
enough to do the damage, gives an alarm, switches power sources, AND/OR automatically 


disconnects power, phone and coax lines until the storm is out of the area, then automatically 
reconnects. EASY INSTALLATION! Models available for Mobile Communications Equipment, 
Oil Well Pump & Controls, Substation Controls & Instrumentation, SCADA & RTU Data Report- 
ing Systems, Pipeline Contro! & Distribution Equipment, Computers & Data Distribution 
Equipment, or we can custom design a system to suit your needs. 


4407 Vineland Rd., Suite D-18 ¢ Orlando, Florida 32811 
407/246-1355 « FAX 407/246-1358 


1-800-788-1824 


A cost effective, intelligent solution to equipment damage due to lightning 
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Classified 


Equipment for sale 


A) DDD DDD 


Specializing in Motorola Radius! S&S 
Large Inventory — Everyday Low Prices 


ee) 


— MasterCard & Visa Accepted — 


ee te eeu 
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P110 VHF 2 Ch-2 Wt. ccccssccssescssscssvessecssuessuscsaceconeesnee $329.00 
P10 VER G6 WE ccccctsicosssccvsccveccrsnweveaceesvinsisias SOBBO0 
P110 VHF 6 Ch-5 Wt. cescssesssecsssccssvcsseccesecssecsneccsneesnee $401.00 
Be aS Fe ocsacsprrowovsccarvaneameniconmnancien $362.00 
P110 UHF 2 oF 4 Ch-4 Wh. csccsscecssccsssecosccsseecseessneeenee $388.00 
AEs IIe 8 Hib conecamsossmvacccestventarvanccersnetseees $434.00 
GP300 VHF 2 Ch ccsccssccssecssucssucsssuessuecsueesoessseeersvensees $457.00 o) 
Be TEI Elev areca ormnceecenaren aeMRR Reet $522.00 Dy 
GP300 UHF 2 Ch ..ssscssscessscssccsessscssssecsncssccecssucessencsneenes $489.00 Dy 
8 GP300 UHF 8 ch.. verre 8654.00 yy 
M10 Mobile VHF 1 ch-25 wt. $265.00 
M10 Mobile UHF 1 Ch-25 Whe coscssccccsssscccsssessccessseeeesssecees-ne.$314,00 wy 
M120 Mobile VHF 2 CH-45 Wt. cscccccccssssssssoesscccsscssssssveeseseecs $310.00 
PN M120 Mobile UHF 2 Ch-40 Wh. cccsccscccssscesssovscosssonssonsscueccovses $359.00 
eS GM300 VHF 8 Ch-45 Whe ooccceccccecccsccssccsnessavecsseessecsuecsseeesneeens $400.00 
GM300 WHF 8:Ch=25 Wh sccesacer are corse ccs tnanaesneereearsetsees $413.00 = 
MEGAHERTZ TECHNOLOGY, INC. 
Inquiries: 214-341-1119 
a Fax: 214-348-5659 NS 
AN Orders: 800-70-RADIO (72346) aS 
&. 
(7 WS 


24 Hour a Day FAX 
800/726-9015 612/884-8356 612/884-8352 


Here Are Just Some of The Brand Names We Carry in Our Large Inventory: 
ASTRON 


CORPORATION 


MIDLAND 
CO ANTENNAS & ACCESSORIES 


ge pmmey \ fii 
Q2XOM ANTENEX« *: 


SYSTEMS INCORPORATED 


« We Have Fast Service 

« We Have a Flat Rate Repair Service 

* We Have a Complete Dealer Support 
Program 

» We Have a Large Variety of Accessory 
Items Available 


Dealers Only 
— BB 010 


‘OMMUNICATIONS 


HOLESALERS —_ 24“ One Stop Warehouse For All Your Communications Equipmant Needs 
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Mailing Address: 

P.O. Box 7845 
Fredericksburg, VA 22404 
1003A Tyler Street 
Fredericksburg, VA 22401 


(703)373-3888 


ems MAE CHIE LA 

YNN ELECTRONICS 
P.O. Box 7846 Fredericksburg, VA 22404 
mcx1000 
MBT44UXA7HOOAK-403-430, 30W, DES, T/AOnly 
i Sec. Housing = Mitraks 
T51WA1000AK-29.7-38.999, 60W, CS4F 
T43;53;B3JA1000-148-174,4F, CS& PL 
T64JJA3100-450-470, 75W, PL, “ 

B00 MC.35W, 4 


Syntor X 

T73VBJ7204AK-150-174, 8M, 100W, Sys 90 Access. 
T73VXJ7204AK-150-174, BM, 100W, DES Hi 
T?74VBJ7D04BK-406-430, 16M, 100W 


T74VBJ7004BK-450-470, 16M, 1D0W, Syst. 90 Access. 
Synta 


ynlor 
Lene rint ye 162-174, ee 100W T45. 
744,64. 74SRA3200~403-430, PI PAC RT: 


TaaSPAsB00BK 450-470, 12F SOW: Sys. 90 Access N4TTY314 MIC 
T44SRA3200BK 182-512, BF, SOW, Sys.90/Scan Access oe 773 oe 
MCX100 MC7. , TOW 

7 JOOAK-150- 174, 10W, 32F Dual Pr, ScanDES. MC74CCS664-150-174, 100W 
MBT44EXAJOOBK-403-430.30W.DES EX7ECCSE6A—150-174, 100W& Aundiary RX 


We have the A1801 DAC far your programming needs. Call us with your requests, 
Phone: (703) 373-4888 We accept VISA and Mastercard Fax: (703) 786-7968 
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POWER RACK 
SYSTEMS 


= For cell sites, 
remote sites, central 
office and 
communication 
huts. 


* Custom designs 


built from extensive 
list of options, 
including battery 
eliminators, 

DC converters, 
distribution panels, 
metering/ 
monitoring. 


« Wide selection of 
input/output 
power 
115/230VAC — 
48-24-12 VDC. 


* All major 
components 
designed and 
built by NEWMAR 
for maximum 
reliability. 


* Call 800-854-3906, 
and receive a 
Rack System 
Design Guide. 


P.O,Box 1306 = Newport Beach, CA 
PHONE: (714) 751-0488 = FAX: (714) 957-1621 
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SIGNALLING 
SSW ee, 


= 
= NEW MICRO LINE 


KEYPAD PROGRAMABLE 
DTMF DECODERS 
ANI ENCODER 
MOBILE DECODERS 


ACTIVE FILTERS 
AND 
REEDS 


CUSTOM PRODUCTS 


Srasrco, inc. 


PH (513) 773-6255 
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Classified 
Equipment for sale 


BUY - SELL 
RADIOS 
NEW & USED 
Johnson - Motorola 
Standard - Uniden 
Buy-Comm-Co. 
Steven Kenney 
1-800-347-4121 
(602) 585-3900 
FAX (602) 585-6900 


29669 North 45th Street 
Cave Creek, Arizona 85331 


Antenna Farm 
Communications Supply 


nina 
The complete line of Wattmeters, Elements, Loads 
and Accessories 
+ In Stock 
+ Competitive Prices 
+ Best Service 
1-800-255-6222 
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SIGNALING NEEDS? 
¢ HAEWA HAS THE ANSWER « 


VHF and UHF 
Programmable Portables: 
- 2 Tone. 5 Tone, ANI 
- DTMF, Pulse Tone 
- CTCSS, Burst Tone 
~- European 5 Tone 
- IMTS & others 


HAEWA COMMUNICATIONS 
mmrF-HOsS 4357-B Park Dr. Norcross, GA 30093 USA 
404/921-3272 © Fax 404/921-2896 


1-800-783-4239 


Radius 


wily offs : 


= CALIFORNIA RADIO 


Call for CA's Competitive Pricing 


and Same Day Shipping! Multiplier 
a fe r ad [W’ Two-Way Radio Batteries 
JZ [W¥ Cellular Batteries 
_ Gisiributed by Pager Batteries 
a \ Hommunications [¥ Battery Eliminators 
Ge. Associates Ine, =" *°°°ssor* 


re Fan (BOO! 284-4934 Made in the U.S.A. 


(800) 435-9313 
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GE RADIOS 
AT WHOLESALE PRICES. 


# We will meet or beat any published price. 
# The largest GE dealer in N. America. 
® Rush Delivery in the U.S., Canada & Mexico 
® We buy used & take trade-ins 
on GE 2-Ways 
® FREE sales and service support 


Authorized Distributor 
Mobile Communications 


= low ud PRICESI 
800-231-0103 


3 corte 


3512 Cavalier Dr.* Ft. Wayne, IN 46808 « Hrs.: Mon. thru Fri. 8 AM to 7 PM E.S.T. 
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FREQUENCY MANAGEMENT 


Top Quality Pager Crystals In Stock 
NEW! L.C.D.’s for Bravo Pagers 
Crystals for Two-Way and O.E.M.’s 
Call for Details 


BUY—SELL—TRADE 
GE 900MHz Paging TX er nity ouK all 
GE 900MHz SMR Repeaters Call 
Micor Base Repeater from $1295 
Master || Base Reptr from $1295 
Mocom 70 Consolets . from $250 
Mocom 70 Mobiles trom $100 
Micor Mobiles ......from $150 
Mitrek Mobiles eae wee nee ftom. $150 
Master I] Mobiles from $150 
EX Il Mobiles 2 
Phoenix f M¥P a from $150 
DC/Tone Remotes auratus pve asereonis pAFORT STOR 


Bases / Repeaters / Mobiles 
No Used Pagers-Portables or Parts 
Cash + Shipping Paid Prompily 
Rcteoet| Call for Quote or Sales List 
FCC 1st Class Tach Warehouse 1-501-835-7066 
30 Years 10 Fax 1-501-835-8766 


Communicatons 


BARNETT ELECTRONICS, INC. 
8718 Wilhite Lane © North Little Rock, AR 72120 


15302 Bolsa Chica St. 
800/800-9825 Huntington Beach, CA 92649 
Circle (96) on Fast Fact Card 
July 1994 Mobile Radio Technology 81 


Classified Equipment for sale 


Now, here’s a switch! 


: COMPATIBLE - MOTOROLA ® RADIO } 
~ PROGRAMMING EQUIPMENT 


automate delete timer switch 
for two-way radios. cellular phones 


EASY TO INSTALL. 


NO IGNITION SWITCH CONNECTION! 


PROGRAMMABLE, 


15 MINUTES TO 15 HOURS!' 


Prevents Dead Batteries. 


MADE IN U.S.A. 
PROTECTS YOUR RADIO. 
SUSSESTES ONLY $74.95 Hoots, 
12 AND 24 VOLT MOGEGS AVAM ABLE 
CALL NOW FOR MORE INFORMATION! 


ASK ABOUT 
OUR NEW 
DEALER KIT! 


m NEW! PA-3" Programm 


Micro-Size Design for Con 
and Field Use. 

Uses Surface Mount 
Rechargeable - Worl 


Includes AC 
1 Year Warranty. 


PA-2* Pro 


9 Division of Southern ¢ 


141 W. ., Su 
Atlanta, GA 3034 


STX 51x Gemini, SIX 8 Established 198 


"SPECTRA, RADIUS @ Mi a iy “ and more! 
400 Highland Avenue 
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800-458-3410 3 


18S) CrapeGueic 
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DuraComm® 


2 Channel Tone & Voice Monitor Pager 


(WY VHE/UHF/Low Band 
iw PC Programmable Tones 
(W Multi- Addressable 

Scan Feature with Priority 
iw DurAlert, Full Accessories 
[W High Dealer Margin 


ALL RADIOS IN STOCK FOR 
IMMEDIATE DELIVERY AT LOWEST 
IN THE USA.....GUARANTEED! 


@eeseeeveeeoseeoecenn 
CLEAN TRUNKED RADIOS 
J MTX800 


MOTOROLA Privacy Plus & Smartnet (Used Only) 

from $595. MTX810 from $695. MTXN0 {rom $695, PPIOOO 
$695. Maxtrac 800 from $450. Maxtrac 900 from $550. STX 
from $795. Spectra 800 trom $695. Spectra 900 trom $695. 
Base Access's $150 NEW! HX581T portable w/ fenrEr pro- 
grammed onto Motorols sys. $775, 

Kenwood (New Only) Mobile w/access’s or portable wi 

chrgr programmed on system $77: 


eeeeseoeceoeseooeeeees 


DuraComm Corp. CLEAN VHF & UHF RADIOS 
i HT600/P200 from $495. HT 1000 trom $695. Visar w/chargr 
Kansas City, MO $749. HX241 (New) 16 treq $495. Maxtrac trom $350. 
Maratrac 100W fram $895. 
1-800-467-6741 eevccccccccccccs 
®. CLEARANCE SALE 

Fax 81 6-741 7499 INOW Syntor X 75W UNF Micor 
VHE/UHF .. » $500 Repeater oc. $1,450 

35W VBI Symtar X ie LISS Tel (Inter 
Circle (98) on Fast Fact Card #00'= ee STOO NEWS, + $300 


Syntor Railroad TLN 2419 Diag Mtr 
UT veetsotscteserepresremen: SBE PI wscacsp -» $200 
Data lO HD PWR Sup wiDesk 
o $1,500 7 re , $125 


ce $300 St issn . $100 
People Finder 4W DPL w/IORPR2000 Pagers w/Chrge $1,500 


RADIO EXPRESS, INC. 


ORDERS 800-545-7748 FAX 703-830-8710 


WE BUY USED MOTOROLA LATE MODEL RADIOS 


The Industry Standard For All Band Trunking WEA MASTERCARD Gecoeen 


One board fits most mobiles and portables 

ETrunk® equipped radios available 

Low cost, easy to install 

No special site controllers needed 

Dispatch and interconnect capable 

All board features are software controlled 

Compatible with more radios than all our competitors combined! 
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Find your best RADIUS 
price, and OWL BEAT 
TM! 303-249-1414 


1-800-4-ETrunk (914)245-1128 Fax retrieval system: 1-800-292-9723 (914)245-2382 
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Classified 


Equipment for sale 


CLEAN USED GEAR 


Cushman CE-4 & CE-6 Service Monitors NEW STANDARD RADIOS AT DISCOUNT! CALL NOW 
GE Phoenix SX VHF, 2/16CH& Scan HamsAlpha2000E VHFIMTS 

GEMLS LB, VHF, UHF 2/8/16 CH & Scan Motorola Pulsar VHF IMTS & Others 

GE MASTR II & Exec Il LB, VHF, UHF Motorola MT500 LB, VHF, UHF HT 

GE MVP, VHF Motorola MT/HT/ Gang Chargers 

GE MASTR II Base/Rptr Standard HX300, 320, 734,834 VHF, UHF HT 
Standard HX400 VHF, UHF 25 CH Synth 5W HT 
Uniden SPH & SPU 8 CH Synth HT 

Wescom 2 GHz Microwave, MUX 

Standard GX-1500U 

GE Deskon Il DC Remotes, Motorola Local Remotes 
MORE — MORE - MORE —- MORE - MORE - MORE 


Hly- 


International (USA) 


C1 PAGER CRYSTALS 


O COMMUNICATION CRYSTALS 
O CHANNEL ELEMENTS 


@ Recrystalled 
@ Complete Elements 


48-HOUR 


LB, VHF, UHF 


Motorola Mocom, Micor, Mitrek LB, VHF, UHF 


Motorola Moxy, Maxar, -50, -80 LB, VHF, UHF 
Motorola Mostar 800T 

Motorola Base/Rptr/Consolettes LB, VHF, UHF 
Standard GX3000 VHF, UHF 64 CH Synth/Scan 
Standard 966L LB, 75Watt, Synth 

Mostar VHF, Maxtrac 900MHz 


We Buy Used Equipment — CALL! 
Ph: 1-800-456-5548 
Fax: 1-307-266-3010 
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SERVICE 
AVAILABLE 


-MOBILES +BASES _-PORTABLES _-PAGERS _-REMOTES- 
PCI — PEKAAR COMMUNICATION INC. 


Steve's back, formerly of Gregory Electronics Corp. 


Ang: 


(606) 283-5000 
FAX: 1-606-283-0883 


GES550 16 Plus trunking control heads .. 
Motorola Mitrek Model T 


Motorola Micor US1RTN1100 42-50 60 watt w/acc., no PL 
Motorola Mitrek T45JJA3900 BK 800 Range wiaccs. 
Regency BTH201 HB wiaccessones 

GE Custom MVP Modo! CTS6AAUG6 Mobile wiaccs. 
GE MPR or MPX Portables Highband or UHF wielaments .. 
Motorola Micor T73RTN 1100 150-170 Range wiaccs. 


Catalog Available 
- BOARDS » STRIPS 


FREQUENCY PRODUCTS 
Electro Dynamics Crystal Corp. 


CRYSTALS 
PAGER & LMR 
Available for: 
> MOTOROLA > GE 
> MAXON > STANDARD 
> TEKK > UNIDEN 
MANY OTHERS 
Complete list available upon request. 
For superior quality at competitive 


prices and delivery call 


1-800-EDC-XTAL 
(1-800-332-9825) 
9075 Cody 
Overland Park, KS 66214 


* Radius MARATRAC/M400s NEW 99 ch. 
« Mitrek Super Consolettes UHF $475. 

¢ 1000s‘ System 90 boards $10. each. 

* 1000s’ New Mot. Parts, 75% OFF NSO! 


* 1000s’ Used Control Cables $19. ea. 
® 100s‘ Used Mocom 70 Heads. $8. ea. 
° <i of filters & reeds. $9. each! 


Syie CALIFORNIA 
RADIO 


$ Specials of the month. $ 
Mojorola Syntor Model T74SRA 3200 100W 450 to 470 range wiaccs 
GE Phoenix SX Model NSHH!W40PB highband widual priority scan & aces. ..... 
Motorola Spirit pagers lowband 35.64 MHz Model Ad1JVC2468A wicrrar. ............ See a 
GE MPO PLS Letter Carrying Case. NEW. Large or Short Style with Strap Only $15 


TJJA 2900 60 watt 42-50 range 4 freq. with accessories, clean, no PL $150 
Motorola MOCOM 70 U41BBA 1900 60 war 42-50 ange 4 freq. wiaccess.. clean. mo PL... $95 


GE MPE Portable Mode! P665RBWBMX 450 lo 470 range, 2 freq. wiCG eater pene : $385 
GE PE Portables Model PE6SRBW 450 to 470 range, 2 rene wi WS: ozs z $75 


If you can nt find it, try us! 
+ ACCESSORIES 
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° 303-249-1414 


1438 Cox Ave., Erlanger. KY 41018 
(Greater Cincinnati Area) 


$350 
SPECIAL $250 
$25 


“Precision Quality Quartz Crystals— 
Made to Your Specifications” 
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1138S ° 


ca a3 
“seetin, a8 


Call (201) 772-0704 
» ELEMENTS - REEDS - 


PERCENT EEE) 

E Programmable Delay Timer Protects your radio F 

F DG 200 Series & cellular phone 

fe The DG 200 Series is a dip switch pro- % lited warranty 
grammable timer with delayed time set- *y 

iS} tings of 15 min to 12+ hrs. This unit will bf 

f=} handle 30 continuous amps at 12V. The , 
OG Series timer climinates battery fail- 

i ans 

E ker COMM-NET 2000 

i 800-283-5158 


*aq0vul: 


Case & Hardware Incbuded 
DG 200 Series $34.00 


COMMUNICATION 


2-WAY SALES TO DEALERS ONLY 


CONVENTIONAL & GE-MARC 
Mobiles * Portables * Accessories 


@ 


Na : 5 

Paige Tim Sheila 
Reasonable Prices - Dependable Service 
Distributor for: Telewave * RFI » Whelen 


Authorized Distributor 
Mobile Communications 
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MOTOROLA Radius 
DELIVERY NOW! 

One of the largest stocks of Motorola Radius in the world. 
Every Model in Stock! Free Programming of all new units on Delivery! 
Will Positively Be Shipped Tonight! 

On your jobsite tomorrow. We can handle any size order and have 

done so for 20 years. 


CALL 1-800-53-RADIO (72346) 
FAX (706) 568-4506 
To place your order, even if you live in Hawaii, Virgin Islands, Alaska or 
Puerto Rico. RADIO WHOLESALE - John Cunningham WB4-JUN. 
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84 


Classified 


MICROWAVE KADIO - MULTIPLEX 
TWO-WAY RADIO -— MISC. 


2 Motorola Star Point 2000 with Hot 

Standby $2000 ea. 
4 Harris- eaiion OM-12 Hot Standby Digital 

Microwave Radio ......,.-..-.----e-:ece-e $3000 ea. 
2 Harris-Farinon MX-3 Digital Multiplex-1411 

1 (ae a $2000 ea. 
2 Harris-Farinon MX-3 Digital Multiplex-4T1 

HIN DAIS 31 ca aasca vancasonsotioseasinsactsiscasaceaseare $1500 ea. 
2 Cablewave 8-ft. Solid Dishes with 12 GHz 

Feadhorns and Radome .......rersre $80! 
2 Cablewave 6-ft. Solid Dishes with 12 GHz 

Feedhorns and Radomes ...............00 $600 ea. 
We have a tot of spare parts for the Harris-Farinon 

System and will sell as a package deal. 
115 GTE Lenkurt 3612 Channel Modems $50 ea. 
46 Grainger OTL 7300 Channel Modems $75 ea. 
20 Motorola MC 400 MLN 6153 Channel 
Modems... sake 

28 MC 400 Term ‘Cards... 

We have various Term Cards, Jack Fields, Mux 

Shelfs, and other cards - Call. 

3 Micor Base Stations, 100W 42-50......... $950 ea. 
2 GE Mastr Il Base Stations, 100W 42-50 .. $950 ea. 
20 Mitreks 42-50 w/Acc. 60W Std. Sq. 40h.$125 ea. 
2 DB 4458 Cube Filter 800MHz Combiner . $800 ea. 
311617 8Ch., Good condition .............. $300 ea. 
6 Motorola Syntor X Trunked, Smart-Net, Dual 

Operation Control Station, NEW......... $500 ea. 
TMG 2X SOD Sissies cect tenement $400 ea. 
3 STX Converta-Com w/RF Amp, 800MHz. $225 ea. 
20 Micors 45W Sys. 90 Scan. Multi-PL .. $100 ea. 
20 MO 70s, 42-S0PL 100W w/Acc........ $100 ea. 


Call Charles at 
CMC Enterprises, 910/769-2885 ~ 


0 ¢a. 


Add a recorded natural voice to your system. Voice | 
libraries of up to 255 words or phrases (2 min total 
max}Hecord your own using our optional SDS-1000 | 
development system and your IBM compatible. or we'll | 
prerecord your messages for you. Eprom voice storage 
means your library is unaffected by power loss. 


Used In: 

Repeater identifiers + ATM's 

* Site alarms * Multiple languages 
Weather stations * Emergency announce- 
* Remote telemetry ments 


8 or 600 ohm auclio aut 
Oy lo +14y supply 
Size: 3" x 4.5" 
Connectors included 


Parallal input word select 
500 ma keyline output 
32 Kb sampling rate 
Multiple maxes 
Selectable timing 


Several different models available 
Palomar Telecom, inc. 

120 Simpson Way * Escondido, CA + 92029 
619-746-7998 * FAX: 619-746-1610 


LO-BAND PORTABLES 
30-36 MHz, 6 CH, crystals on one 
channel, antenna, wall charger, 
5199.00 


carrying case ... 
HAEWA COMMUNICATIONS 
4357-B Park Dr, Norcross, GA 30093 USA 
404/921-3272 © Fax 404/921-2896 
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Equip. for sale (cont.) 


Low Profile * Low Band 
Antenna for Radio 
Communication 


FEATURES: 

¢ Up to 95% Height 
reduction 

* Easy Installation 


Mailel CRIOQA 
THE ULTIMATE 
LOW BAND 


¢ High Performance * Low Cost 
COM-RAD INDUSTRIES 
PO Box 88, Wilson, NY 14172 
For Immediate Fax Info & Technical Assistance, 
Tel: 716/751-9945 * Fax: 716/751-9879 


$9.95 — CRYSTALS — $9.95 


5-7 Working Days 
Lifetime Replacement 
Warranty 
1-800-819-2904 
FAX 1-513-542-8870 


KIRBY ENTERPRISES 


4120 Kirby Avenue 
Cincinnati, OH 45223 + (513) 542-3696 


BUYING ERICSSON-GE EQUIPMENT 
CALL OR FAX FOR QUOTE 


MPI UHF 4WW WICG & Charger 
MPI UHD 4W W/CG Tech spacial . 
Delta-SX 450-470 less acc. 100W ....... 
Oelta-S 450-470 less acc. 100W 
Delta-S 450-470 40W S-990 ace 
Oelta-S 450-470 40W no ace see 
Delta-S 450-470 40W less CG/ace, ,. 
Oelta-S 42-50 less acc. 1IOW 
MLS 42-50 150-174 450-470 _....... 
MLS-I CONTROL PANELS STD & SCAN . 

PLS VHF 150-174 
MPD UHF 450-470 non scan : 
MPA UHF 450-470 Select modet............ 
PLS/MPD/MPA Multi-chgr. new ........... 
PLS/MPD/MPA/TPX Rapid desk new . 

MASTR II 150-174 110W trom 

MASTR II 450-470 40W wiacc. 

MASTR II 450-470 40W wipreamp 

MASTR II Accessories, complete 

MASTR 1! Multi-channel cables 

MASTR PRO/EXEC MIC’S New 

§-990 128 ch head w/warranty 

§-950 128 ch head w/warranty 
MPS/MPR/MPX/MPL/MPD Chargers 

NEW LONDON TECHNOLOGY 
231 Old Timberlake Road 
Forest, Virginia 24551 
TEL 804-525-0068 FAX 804-525-0078 


BUY—SELL 


WANT TO BUY: 

* Used GE - MARC 

* Used E.F. Johnson LTR 
EQUIPMENT FOR SALE: 

* New GE EDACS Base Stations 
* Used GE Mobiles & Portables 


Call 1-800-365-4283 ext.#38 


GATEWAY 
COMMUNICATIONS, INC. 


25ea. SyntorX, AOOMHz, TASVBI5G11 
Bea. Syntor X, BOOMII?, MHSXAJ5G1 
20 ea. GE Corona. 800 MHz Trunkad, 30 -watls 
13ea. GE Mare V Partables, BOD Mlt2 Trunkust 
20 ea. Micos, 495 Mz, TARTASOGD 
Yea. Micar Apirs, 480 Miz, CAMRCB6 1060 
MOTOROLA 12 ea, Motrac Aptrs, 460 MH2, C24MSY31D1T 
4 ea. Maxar BD, 460 MHz. D34TSAI000 
AND 24 ea. X940, 460 Mz, H44AAU91A0 
35a, MT500, 460 Miz. H34BBU9124 
GE Zea. GE MLS 460 MHz MLSU240 
Bea HTa40, 460 liz, H44LCUSI44a 
FM Tea. Micor Rots 406 MHz. C6O4AXB310GAT 
Sea. Micor Bases, 153 MHz C7T3RTB1106 
SAORI VME 4 cs Consoletie Bases, 153 Mitz, L438BR3000 
RADIOS 


332a Syntor 155 MH? TBISRA3200 
Stes, Mitek 153 MHz T83JJA3900 

SCHAEFER 

RADIO CO. 


Vides Micot 153 MH2 TTSATNI100 
Bez Mawar 60 153 Hr D63TSAII00 
4ea. Moxy 153 MHz 043GMA6000 
12a Consolette Base 35 Miz 1518883400 
26ea. Mitrek 47 MHz TESJJAS900 
Bea, Mitek, 48 MHz, T51JJA4900 
Sez GE Mastr ll 46 MHz MC74CC$33 
130 West Gea MASTREXEC I! 4B MHZ, SXTMAANSIAN 
OEM 222 MTSO0. 47 MHz, H31BBU3100 
PO. Box 395 Zea MT500 39 MHZ NSIBABUS 64 
Denver, 1A 
50622 
PHONE: wiT&A Modules 
5ea Centracom Empty Cabinets 
REM > e3. ‘OVP Code Programmers, PLODIBX 
FAX: 100 Sets Motrac Accassaries 
KGRChemiyvatm fea 12 vile to 62 vile Canvartors, NPNGOSA 
Wea GE MASTR PAO 611 Indoor Catnnats 


WE BUY 
AND SELL 
USED 


202, OC Remote Oesk Sets, T1376 
70 ea. Syntor X 9000 Cantrol Hoads, HCN W394 
4ea CENTRACOM | Singin Bay Tone Auimote, MOM 


USED PAGERS 


Motorola and NEC. Reconditioned on 
your channel w/warranty, or “as is” 


acs (303) 337-4811 
=== FAX (303) 337-3084 


COMMUNICATION 
WAB EUS: For Pagers, Cellular Phones, 


and all types of custom labels 
Anchor Graphics Inc. 


1467 LeMay #111 — Tel. (214) 242-0439 
Carrollton, TX, 75007 Fax.(214) 242-0959 


* GE MASTR II * 
Repeaters/Stations 


Also: B73GSB1106, C73GSB1146, 
B93RCB1146,C73RTB1106BT 
We'll Beat Your Best Deal! 


601-264-9760 
® MARATRAC/M400 
Radiuy LHP 99 CHANNEL 
Deluxe *A7" display head. $1,162. ea. 
800-231-0103 


wy 


CALIFORNIA® 
Pe RADIO 


Classified 


Equipment for sale 


* PAGERS « PAGERS » PAGERS « PAGERS» PAGERS « PAGERS > 


ELECTRONICS CENTER Pp P 
3913 Broaddus Ave., El Paso, TX 79904 A NE PROCELL® A 
“sé 39 «66 33 
Buying late les two way equipment preferably G C AA AAA G 
programmable. Send or fax your list. We also sell i j 
Psa ee way equipment and computers, some S NE Alkaline Batteries opttie S 
isted below. WwW 
Ss SS 
Bea C6ARCBNI0S 7SWUNF PLrepestr === | ~~ NEC Numeric & Alphanumic Pagers WANTED! . 
ea. C73RTB 100W Micor 150 PL . 975 | P »* Motorola & NEC Factory Replacement P 
os Cu ens | A Housings &Padts ore) |6(le 
4 i _ » e m e : 
15a. Johnson LTRB700 no PW cord E * Vib Motors Recrystalling E 
wrrkt, mic, vol Set SW... cscs $225 NEC * LCD replacement —_— 
25a. TS4RTAISO0 Micor PL 75W UHF R Motorola * Fast ee R 
untested mo ch. Ol WAC. jcscccccsssssscssssssosenesess $75 Ss 6. 7, & 10mm Sizes turnaround = - s 
Sea, Johnson 7184 UHF no PW 0rd wc $225 e vf USED i e 
25 ea. 158.700 OR UHF Spirit Pagers i. 
wireeds & chgr - un we : wcesatrecnenecte $33 P PA GER HOUSINGS | P 
10 VHF/UHF Minitors 1212 w/ehge .......-....-.. ey A . ’ | A 
25 71602 or T1605 remotes G McManus Communications | G 
+ intial reenlog Ka E 400N. 5th St., Blytheville, AR 72315 : E 
61 ea, Repco Mark 80 Tone Remotes NEW inbox. $68 | "Tel: 501/763-6250 Fax: 501/763-6533 N R 
16 ea. Secode Tone Bases adpt ... . $99 Ss Ss 


¢ PAGERS ¢ PAGERS « PAGERS ¢ PAGERS» PAGERS * PAGERS « 
Circle (110) on Fast Fact Card 


. Secode Extenders new ............ $50 
. NAN4952 Charger New ...... ie a $14 
WE ACCEPT MC, VISA & DISCOVER 


Voice (915) 562-1000 © Fax (915) 562-3827 


TWO-WAY 
PAGING 
TESTING 


CALL US FOR THE SOLUTIONS 
TO YOUR TESTING NEEDS! 
Call 


Com3 Service Monitor $2995" 


RAMSEY 
ELECTRONICS 


793 Canning Parkway 
Victor, NY 14564 


FAX 716-924-4555 


POWER SUPPLIES | 
75 AMPS 


Continuous Duty | 
9 POUNDS 
e LOW RIPPLE @ 
@ CURRENT LIMITED ¢ 
@ FILTERED @ 
@ REGULATED @ 
e@ EFFICIENT @ 
co? @ MOV PROTECTED e@ | 


=a | 
77075 AMP MODELS AVAILABLE 


DuraComm Corporation | 
438 NW BUSINESS PARK LANE 
KANSAS CITY, MO 64150 


1-800-467-6741} 
Fax 1-816-741-7499 H 


TRO MR 


| OSS ax” 
‘ve, ae 


Audio Generator SG 550 $269 


Buy Any Two (2) 
Receive 
Cable Package 
FREE! 


Circle (111) on Fast Fact Card 


Com6 Paging Encoder $895 Sinad Meter SM1W/T $249 


Finally, a low cost reliable alternative to 
Speedcall's™ 912C status reporter... 


COMMUNICATIONS I nir oducing..._— 


TECHNICIANS ae 


Rapidly growing Molorola (MSS) 
shop of 37 years, and also a 
Motorola full-line dealer, is seeking 
two experienced communications 
technicians. FCC license or Naber 
certification is required, Please send 
resume lo or call; 

RASSBACH 
COMMUNICATIONS SERVICE 
404 Ferry Street 
Eau Claire, WI 54703 
715-832-6763 


Model 1012C 
The next generation of 
Status reporting equipment from: 


0 FH ations 


210 Main St. 


#153 Seal Beach CA 90740 Order Hotline: 


Direct replacement for aging units or add ons, 


Status reporting, sel call, horn honk, interrogate, 


group call, console assign and AN] on PTT, 


Parameters are front panel programmable. 


Extensive self test and alignment capabilities. 
LTR™ and Motorola trunking compatible. 
Compact: Only 54" x 44a" x 1%" 


Suggested Retail: $425 
(310) 430-5892 


July 1994 Mobile Radio Technology 


85 


Classified 


SSSSSSSSSSSSSSSSSSSSSSSSSSSSS 


MOTOROLA Radius 


LOWEST PRICES ON PLANET EARTH 
WE WILL NOT BE UNDERSOLD! 


Wholesale parts & accessories too. 


2ch 25 WATT 
8 ch 25 WATT 
16 ch 25 WATT 
2ch 45 WATT 
8 ch 45 WATT 
16 ch 45 WATT 


1-800-249-1250 
WETEC ELECTRONICS 
VISA ACCEPTED 


1 MSR 2000 450-470MHz 
2 MSF 5000 450-470MHz 
1 PC Keyboard & Monitor 


CRYSTALS -ELEMENTS 


44 YEARS IN THE INDUSTRY 
EXPEDITE SERVICE 


MENTION THIS 4D 
AND RECEIVE OUR QUICK REFERENCE TO 
COMMUNICATIONS AND PAGER CRYSTALS, FREE. 


PHONE | 24-HOUR FAX 
1-800-725-1426 | 1-800-322-9426 


INTER AVONAL CRYSTAL MANUFACTURING. CO., INC. 
OX 26330 + OKLAHOMA CITY, OK 72126 


1 UPS w/Batteries 
1 CTIDID 

3 CTI Mobile Master 
1 CTI Pagemastr 


3 Madems in rack 


1 UPS by Motorola 


2 Buytech 529 Multiport Controllers 


1 WT! Pollcat Jr., Call Accounting Terminal 


Call Pete at 205/879-3676 


Equipment for sale 


“Find Out What Everyone Is Talking About!” 


ANTENEX® 


2000-200 Bloomingdale Road, Glendale, iL U.S.A. 


m lete 
Call or se raNEX mobile, 
ae oe nd base antennas 
porta cable, connectors, 
mounts, Order: 800-323-3757 
accessories: Fax: 800-851-9009 


NE SOURCE “ONE CALL Zin p Dn 


ac sills ue 3 


SEAT SHLIOG 
RADIUS sa: 


LOW-LOW-LOW 
SPECIAL ON GP300! 


MOTOROLA RADIUS FROM PROCOMM 
Where quality is #1 but where we want to be dead last 
when you Call for pricing. BACK BY DEMAND THE GP 
MONTHLY SPECIAL! FACTORY FRESH UHF, 8CH., 
$507, VHF $477. Used but as new with full factory war- 

ranty salesman demo radios. Very limited 
supply so call now!!!!!! 


MT X8000s/9000s 

MT2000s ; 

HT1000s . - $556. 10) 
OTHER MODELS ARE AVAILABLE! 


INFORMATION AND FAX: 805-497-2397 
ORDERS ONLY: 805-497-2394 


VHF 8CH...... $475 16CH......... $495 
UHF 8CH ..... $505 16CH......... $525 
“4 Sale Ends 8/31/94 
SAFARI RADIO 
1-800-RADIO-80 
5 At 
uy ( Wholesale 
Direct G GENERAL Prices 
COMMUNICATIONS 


DISTRIBUTORS OF MOBIWE COMMUNICATIONS FOUIPMENT 


Largest Inventory * Quality Service ° Fastest Delivery & Best Prices 
5157 Anton Orive * Madison, WI 53719 * 608 271-4848 * Fax 608 274-2080 


800 356-3200 


Because your business takes you everywhere, 
Gr Mobile ED A C. Ss 
N y Communications 


MasteiCord 


= 


oe 


| SHORES COMMUNICATION CO,, INC. 


Channel Elements 


Authorized Dealer 
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602-425-5870 
Buy - Sell - Trade used radio equip- 
* SALES ment with hundreds of other deal- 
* SERVICE ers nationwide. Call with your 


100,000 Freqs in Stock! 
MASTR II, MVP, EXEC II 
MICOR, MOCOM & MOTRAC 
$20 witrade or $25 w/o trade 
Lifetime Warranty 
3-Day Standard Delivery 
1-800-237-9654 
FAX: 513-542-8870 
CHANNEL ELEMENT HQ. 
4120 Kirby Road 
Cincinnati, OH 45223 


We Buy Channel Elements. 


LAND MOBILE RADIO BBS 


modem to register now. 


SPSCOHOSOOAESOAOSETSOSSSSSSOEDSEESEEOEES 


FCC Database 
ONLINE 


Low Annual Fee 
No Per Minute Charge 


The CommLine BBS 
313-854-6441 


Simple, 
Reliable, D'TMF 
Signaling 


Wholesale Prices 
Same Day Shipment 


Complete Support Program 
Nationwide Distribution 


We will BEAT all other verified prices - 
GUARANTEED! 


\ My A 
NY J} 
tr tw tr >= ViA 


> 


RADIO 


% 
x 


1-800-521-2468 


Circle (113) on Fast Fact Card 


COMPLETE CHANNEL 
ELEMENTS ON YOUR 
FREQUENCY FOR 
$25 - $35!!! 
ORDERS ONLY: 
1-800-237-6519 
INQUIRIES AND IN LA: 
504-361-5525 
FAX 504-361-5526 
Motrac; Micor, Mocom; Mitrek; Etc. 
oO MT's, and GE Elements. Call for 
prices. 
Any desired Frequency available 
for fast delivery. 
-] Lifetime Warranty on Crystals 
C1 Trade-in credit on your Old 
Channel! Elements 
(1) We Buy Used Elements 
Try us first. We always have your 
frequency available. 


1814 Hancock St. 
Gretna, LA 70053 


USED RADIOS 


at Low Prices! 


*MICOR *GE 

*MITREK #RCA 
*PORTABLES *ACCESSORIES 
*MOCOM 70 TONE ELEMENTS 
*MAXAR *CHAYSTAL ELEM 
*RPTRS *BASE STATIONS 


Large Quantities * (817) 433-5452 


ma ARS 
LINC, « Aste 


over Oz 
% R57 % 
ee . |Automation & 
Electronics 
| Engineering, Inc. 


Ad 


13667 Floyd Circle * Dallas, Texas 75243 
1-800-527-4596 


Circle (114) on Fast Fact Card 


HENRY RADI 


Iv Stock, Best Prices, Quicx Service 


KRADS 


State of the Art Antennas 


Radiuy 
YAESU 


ASTRON 


Fahad Mt il 
nin 


HENRY 
€@MPLIFIERS 


We also stock: _ 


AOR JaBro 
Beckman Kenwood TOLL-FREE (800) 877-7979 
Centurion Larsen ; 
Comm. Spec Maxon Y RADIO 
Connect Systems Maxrad ff " 
ast -~ { L 2050 South Bundy Dri 

! 1 o ' outh Bundy Drive 
se sialaietilaead Fins \< { \ 22 “Los Angeles, CA 90025 
Heliopower Tempo YX. =6A AF 
Hustler TPS ’ g Phone (310) 820-1234 


Icom Uniden FAX 310-826-7790 


Circle (125) on Fast Fact Card 
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Equipment for sale 


power | imer 
* Delays A nities ~ 
has been turned off. 
* Installs easily inside any radio. 
« Programmable Time Settings 
* Dealer Pricing Available 


S39. 


1-800-336-6825 


Master Card * Visa » Discover 
American Express Accepted 


geek STANDBY DIESEL GENERATORS 


te-oach FERMONT 75 KW Reconnectable with fully enclosed 
housing. Complete instrument panel and safety shutdown system, 
cold start package and internal fuel tank. Available with or without 
heavy duty trailer. Low hours, certified load banked, excellent condi- 
me len cost: $51,000! $7,900 to $8,900 EACH! 


3-b5ch BURCO Reconnectable 15 KW trailer mounted with fully 


enclosed cage and distribution box. Like new — Less than 100 hours! 
Original cost $14,247! $6,500 EACH! 


rdech KUBOTA water cooled, quiet running slow speed 15 kw 
reconnectable mounted on heavy duty trailer. $4,900 EACH! 
ALL F.0.B. NAPERVILLE, ILLINOIS 


CELLULAR COMMUNICATIONS 
CORPORATION 
WILLIAM W. EDELSTEIN 708-420-0000 


Hours: Monday thru Friday 8:00 A.M. to 7:00 P.M. E.S.T. 
D&L Wholesale Center « 3512 Cavalier Dr. » Ft. Wayne, IN 46808 


Circle (107) on Fast Fact Card 


ViHOLESALE Prices On ALL Mororo.a Raprus 


! « Chemical Ground RADIO CENTRAL, ime. 
MAKE OFFER . aN. Rods - UL Certified — <____|, 
Ten 6 foot 19 inch rack cabinets with doors. One ACKSON 


UHF Base Station - Motorola in 4 foot cabinet. One - Cable Support System: 
VHF Motrac Base Station in cabinet, Two 4 foot 19 TELCOM — sauNDERS TELECOM tay 1jB00-923-6872 
inch rack cabinets with doors, Forty Macom 70 130 Danette Circle ~~ GLOBETRAY OF a toue QS to 206 5 
mobiles, VHF. Thirty Syntor X 800 MHz trunked Reno, NV 89511 You've CatLep Tus Rest-Now Catt Tx Best! 
mobiles. Tandy Two 102FD and 1100FD notebook (702) 852-4258 » Strut Metal Framing: 
computers. CE31 Cushman service monitor, Fax: (702) 852-4258 GLOBE STRUT 
All equipment AS IS. 
Tel # (305) 527-8635 USED 2-WAY RADIOS 
Call Sid Cohen 

at AIR COMM—Phoenix, AX 

(602) 275-4505 * Fax (602) 275-4555 


30%-70% savings on Motorola, GE, EFJ mobiles, 

base stations, portables, pagers, repeaters— 

e primarily solid state—all frequency bands. Also, 
accessory items: Motorola “Systems 90” con- 

trol heads. PL and paging reeds, channel ele- 

ments. Cash quotations made for 

purchase of above equipment. 


AIR COMM 4614 E. McDowell Ra. 


National Depot ~~ B__ Phoenix, AZ 85008 
for 
oO 
SALES, SERVICE & INSTALLATION ICOM Factory Authorized Sales & Service 
° ° ° Radios & accessories bought, sold and repaired. 
of Communic ations Equipment Warranty Service Center. Dealers Welcome. Land 


Mobile & receivers only (no marine or amateur). 


SWS SECURITY 1-800-776-8274 


I Two-Way 
Radio 


{ Computer CLEAN USED GEAR 


MSR 2000's & Micors. rptrs., base. 72, 150, 450 
Mitrek, | 1}0W. 39-50MH?, multiple PL.. . 
Syntor XX, 100W VHF, with EEPROM 

GE MPRA portables, 3W 

GE MPX port. with T-95. 6W 

GE MPS part., programable, PSLM, 6W 

GE cases, spkr mikes H 

GE Century I mobile 


| Cellular i Pagers Contact Ray 503-267-6064 


Aut Branps! ° BUY + SELL TRADE « 


ALL BRANDS OF 2-WAY (406) 
RADIOS & ACCESSORIES 959-9990 


Call or Write tor 1113 Central Ave. 
Fosilgas Billings. MT 59102 
Phone: 1-800-240-5122 i Fax: 609/692-1187 ; C.W. WOLFE COMMUNICATIONS 
Circle (108) on Fast Fact Card 
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Classified 


BUYING ERICSSON-GE EQUIPMENT 
CALL OR FAX FOR QUOTE 
MPI UHF 4W W/CG & Charger 
MPI UHO 4W W/CG Tech special .., 
Rangr 42-50 110W lass ace, ......... 
Delta-SX 450-470 less ace. 100W . 
Delta-S 450-470 less acc. 1DOW .. 
Oelta-S 450-470 40W S-990 acc. 
Delta-$ 450-470 40W no ace. ....... 
Delta-S 450-470 40W less CG/ace. .... 
Delta-S 42-50 tess ace, 110W aw. 
MLS 150-174 450-470 voces 
MLS-| CONTROL PANELS STO & SCAN .... 
PLS VHF 150-174. See i visepaieaneaod 
MPO UHF 450-470 non $n ooo... ec 
MPA UHF 450-470 Select model ....... 
PLS/MPO/MPA Mulli-chgr, new , 
PLS/MPD/MPA/TPX Rapid desk new ... 
MASTR Il 150-174 110W from ............ 
MASTR Il 450-470 40W w/ace. 
MASTR II 450-470 40W w/preamp 


ee at! 


For Sale 
Centra Com I 
—Whole or in Parts— 


Equipment for sale 


CAL 


Centra Comm Il 
Engraved Buttons. 
$6.50 per button. 
All orders shipped 


(eu Oboe Leste, INC. 


olin sraabnes! en 


CRYSTALS FOR ALL RADIOS 


+ Communication Crystals 
All makes and models 
+ Channel Elements 
Recrystalized and compensated 


Competitive pricing! 


Emergency Service 
For Crystals 24 Hours * 72 Hours * 1 Week 
Normal Delivery 3 Weeks 
800-333-9825 
FAX 714-491-9825 


1142 N. Gilbert Anaheim, CA 92801 | 


within 48 hours. 


Centra Com Il 
Reprogramming and 
Custom Changes 
Northeastern Communications inc. 
Waterbury, CT 06708 


(203) 575-9008 


MASTR Il Accessories, complete .. 
MASTER Il Multi-channel cables 
§-990 128 ch head w/warranty 
5-950 128 ch head wiwarranty 
MPS/MPR/MPX/MP'MPD Chargers .... 
NEW LONDON TECHNOLOGY 
231 Old Timberlake Road 
Forest, Virginia 24551 
TEL 804-525-0068 FAX 804-525-0078 


Frequency data 


REGIONAL FREQUENCY 
DATABASE SYSTEMS 


ON CDROM 


Plus $5.00S&H 
Data Access Program Included 


* New Data : March 94 * Easy Installation 
* More Fields : Now 61 * Easy To Use 

* Many New Program Enhancements 

* New Format : Regional / Multi State 

* Improved Performance / Faster Radius Search 


Call for more information and pricing on our complete product line. 
Custom Databases and Services are also available ... | 


All frequencies within the FCC Master Frequency Database 
for the entire US on CDROM, Floppy Disk and Printouts 


PerCon is the official contractor to the FCC for 
the Master Frequency Database on CDROM 


PerCon Corporation 


4906 Maple Springs / Ellery Road 
Bemus Point, NY 14712 
(716) 386-6015 (716) 386-6013 FAX 


Circle (116) on Fast Fact Card 


Lightning prevention 


Lightning 
Prevention 


= Systems 
STATIC DISSIPATION AND 
GROUNDING SYSTEMS FOR 
COMMUNICATIONS TOWER SITES 
204B Cross Keys Road, Berlin, NJ 08009 


FAX 609-767-7547 « (609) 767-7209 
Don’t Wait Uniil it’s Too Late! 


Request for Proposal 


REQUEST FOR 
INFORMATION (RFI) 


The City of Los Angeles invites 
qualified vendors to submit a 
proposal to sell or lease TEN (10) 
800 MHz, UHF (450-512MH+z), or 
any duplex radio channels to 


Call 
Joyce 
Bollegar 
at 
913- 
967-1923 


implement a Data Communications 
System for the Los Angeles Police 
Department. Interested parties may 
request a copy of the RFI (GSD No. 
94-117) by writing to: 

City of Los Angeles 

Dept. of General Services 
Communications Svcs. Div. 
200 N. Spring St., Rm. 1700 
Los Angeles, CA 90012-4190 
Atin: John Cheung 

OR CALL 213/485-1039 


to place 
your 

classified 

ad in the 


very next 
available 
issue. 


Circle (117) on Fast Fact Card 
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Classified 


WE BUY USED 


GE 2-WAY RADIOS 


We'll offer you cash or discounts for your 
used GE trade-ins, Fax a list or call John! 


=|es a 


3512 Cavalier 


USED SERVICE MONITORS 
IFR, MOTOROLA, CUSHMAN, WAVETEK 
BOUGHT * SOLD * CONSIGNMENT 


R.F. IMAGING AND COMMUNICATIONS 
408-929-2244 PAGER 510-498-6875 


Equipment Wanted 
Motorola, Johnson, GE, 
EFJ, Uniden, Standard 

Buy-Comm-Co. 
1-800-347-4121 


FAX (602) 585-6900 


RENTALS 


GP300, P200 
Mobiles, Repeaters 
Intrinsically Safe 
Dealers Welcome 


1-800-822-MOSS 


COMMUNICATIONS 


MOTOROLA 
RADIO RENTALS 


¢ MT1000, HT600, P200 

 Intrinsically Safe 

e All Types Headphones 

* Mobiles & Portapacks 

¢ Repeaters & Crossband 
Sets 

* Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 


Mobile Radio Technology July 1994 


Authorized Distributor 
Mobrie Communications 


Fax # 219/471-5294 


Dr.e Ft. Wayne, IN 46808 * Hrs.: Mon. thru Fri. 8 AM to 7 PM E.S.T. 
Circle (115) on Fast Fact Card 


[ Computer software _| 


-800-336-6825 


BUY & SELL 


ALL MANUFACTURERS 
ALL BANDS 


Call Brian Johnston 


404-434-5949 


BUYING USED RADIOS 
Johnsons-Kenwoods 
800/900 MHZ 
Fleet Call of Texas, Inc. 
(817) 926-0248 


WEW 


Brochure__. 


SENTRY ”Service Manager” Version 2.1 


This NEW deluxe edition of the technicians service 
encyclopedia now offers over 130 program selections. New 
Intermod, pager and Marine programs. 
Ask for brochure or, Send $ 199.95 Check or Money Order 


SENTRY USA® 
P.O. Box 372416 
Indian Harbour Beach, FL 32937-0416 


Telephone (407) 773-6090 


to: 


FAX (407) 773-6092 


Circle (119) on Fast Fact Card 


CONSULTING SERVICES 


* Microwave Systems 

* 2-Way Radio Systems 

+ Telemetry / SCADA Systems 
+ Path Survey & Analysis 

* Specificatons & Licensing 


ENGINEERING AID SOFTWARE 


* Microwave Calculations 
* Path Profiles (Graphics) 
* Mobile Coverage 

* Multi-Point Calculations 
* HAAT Calculations 


U.S.G.S. MAP DATA BASE; 30 SECOND & 3 ARC SECOND DATA BASES 
eee BASES 


CONTACT: JERRY SIMMONS 
P.O. Box 884, Montgomery, TX 77356 - (409) 588-3200 - FAX (409) 588-4434 


RADIO SALES SOFTWARE 
FOR 
COMMISSIONED SALESMEN 


Easy to use and automated. Maintain Customer 
and Equipment lists, track proposals, produces 
accurate reports for commission payment and 
follow up. Developed with dealer salesmen who 
believe they need to be spending time in front 


of customers, not in the office doing paperwork. 


100% Risk Free guarantee plus the best support 
in the business. First 25 orders will receive our 
RSS Archive File Manager absolutely free. 


Somethin 'Htra For a brochure call or 
4630 South Quaker Fax 
Tulsa, OK 74105 (918) 266-5807 


The Service Processor comovtenzes work 
Ticket, Automatic Inventory ~ S!. Auto Ticket Proing. On line 
se istory MA ot TAM MA records. frequencies Can Codes 


! ) Generate any Report. Easy Character 
onenied. of mouse driven Network and Windows ready 


***DEMO, ACTUAL SOFTWARE, FREE*** 
Midwest Data Service 
P.O, Box 178, Philo, IL 61864 
1-800-553-6791/217-684-2641 


FCC Licensing 


Pros ‘Quotes 


SOFTWARE 


619 560-0644 


Classified 


RFCAD 


FOR WINDOWS IS HERE! 


ions 


To Your 


RF Coverage 
Problems... 


On your own PC! 


Whether microwave, multi-site, or field strength threshold coverages, 
our Terrain Analysis Package (TAP)™ helps you understand every- 
thing from dBu's to 3-D plots. Give us a call and we'll tell you how. Do 
“what if” studies, site location, and solution analysis in-house! 
Cail for free brochure & demo disk. 

SOFTWRIGHT, LLC 

1010 So, Jouiet St, Suite 204 

Aurora, CO 60012-4052 USA 

Tet. (903) 344-5486 

TELETAP (BBS); (303) 344-5378 (9600, N,8,1)} 

Fax: (303) 344-2811 


CDS has been the leader 
in high quality propagation 
analysis software andservices 
for over twelve years - 

RFCAD"™ isthe keystone in 
our line of RF-Engineering 
Tools™. 

For the most efficient, 
effective, and accurate 
Multiple Site Coverage 
Analysis PC software » Microsofi Windows Application 
package in the industry, there * Received Power Analysis 
isonlyonechoice: RFCAD™ * Multiple Site Composite Coverage 

SOnly ONECNOICE: , : (any auniber of sites) 

In addition to the PC * Land Use and Land Cover 
software package, CDS also Data Base Available 
offers UNIX based ° Statistical Analysis of 

avation packages. Online Modet Performance Available 
Propagation packages, Ot Ine ¢ Multiple, Propagation 
Remote Access Propagation Models to Choose From 
Services, and an array (Longley-Rice, Biby-C, CRC) 
of additional services. and ° 3 Second Ferrain Data Available 
ic, Pisce Seas on Single CD-ROM 
products. Please contact us For U.S., Canada, and Mexico 
today to request the latest * Field Data Integration 
catalog of services. * Demonstration Disks Avaitable 
talog of D Disks Availabl 


Advanced RF Coverage and Propagation Software 


* Radio Area Coverage 

* Path Profiles 

* Land Use/Vegetation 

* Easy to Use on Your PC 

* Full Range of Design Options 
* Single or Multi Site/Cellular 

* Digital Topography 

* Geographic Boundaries 
* Intemational Applications iu 
2975 Valmont # 100 (01) 303 444 4871 
Boulder, CO 80301 USA _ FAX: 303 444 4872 


4, 


S alae eg Fas Ghusch, VA 22004 
Data Services, Inc. (703) 534-0034 - (800) 441-0034 


Ih 
il! 


l 


Circle (118) on Fast Fact Card 


* 
Services 
i COMPUTER ENGINEERING OF MICROWAVE SYSTEMS 


(CEMS) A 
STUDY LAND MOBILE COMMUNICATIONS i A i 
AT HOME! 
3 
38 lessons written exclusively for Mobile r Seeo, 
Communications Servicing. $375.00 RADIO COVERAGE ENGINEERING SOFTWARE "Ren 5 of 


(RCES) 


Call of write Mobile Teaming tnstitute 
for free information 


P.O. Hox 8278 
Lumberton, TX 77711-0278 MICROWAVE 
(409) 755-7038 Menu Driven - Colas Cue 


Oa-Sereen Path lrofike Desiem 


LAND MOBILE RADIO 


Coverine Diggin 


Multiple Mredition Mowkehy 


Didfraction Liss Caleukstinns Wat Rowliak | SHC Me Ott Ren) Rurelins 


Reflected Signal Analysts 


FLAT FEE 
ENGINEERING SERVICES 
HAAT's, Profiling, Coverage 
Carey, Bullington, Longley-Rice 
Contact: Jim Hart, P.E. 

(303) 795-2813 FAX (303) 347-2652 

Harlech,inc. 


Rebel Mage in Crue 


Route and System Diserams Interrndubatin Cahowlite ven 


Map Crossings - Graphic with 
Dimensions 


© MAI Ty amd Kx Prequescies 


4 
© Upnert” Order 


Perfurmance Predxctinas: Analoe. 
Pigual and Videu 


© Graphec Presentation 


NORTON ENGINEERING 
10002 McDutt Court 
Vienna, VA 22181 
703) 938-5745 
Fax: (703) 938-9163 


Demo Disk 
and 
Sample Printouts 
Available 


Circle (122) on Fast Fact Card 


REPAIR & RETUNING | 


OF 
DuPLETUNE DUPLEXERS 
‘dese a 14150 Filter Systems 


716-834-2787 Rx Multicoupliers 
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Classified 


Computer software 


Identify and prevent RF 
communications site interference 
in minutes rather than hours. 


Computer Resources Inc. 


The Service Management system is de- 
signed for the management of a mobile 
communications company. It provides the 
user with work orders, and work order his- 


* Intermodulation Signal Level Analysis 


¢ Transmitter Noise and Receiver Desense Analysis 
¢ Eliminates the “Shotgun” Approach to Site Design and Management 


ComSitePlus™ calculates all RF interference signal levels and recommends 
additional isolation needed to prevent receiver performance degradation. Works 


with all land mobile radio bands (500 KHz to 3,000 MHz). 


COMSITEPLUS’ 


BY DOUGLAS INTEGRATED SOFTWARE 


For a brochure, call 1-800-845-0408. 
Individual communications site consultation available. 


1350-E4 Mahan Drive, Ste. 160 « Tallahassee, FL 32301 


Circle (121) on Fast Fact Card 


PCS System 
Design 


UTD Ray Tracing for Urban PCS 


tory, inventory control and purchasing, 
contract management and costing, equip- 


ment management and costing, and tech- 
nician productivity. Also available are 
Recuring Billing, SMR Billing, Pager Bill- 
ing and Inventory, plus Accounts Receiv- 
able, Accounts Payable, General Ledger, 
and Payroll. 


205/987-1523 


Circle (120) on Fast Fact Card 


CUSTOM RF SOFTWARE TOOLS 
Coverage Digital 
*Digital/Analoy * Throughput 
* Reliability #Response time 
#2D contours Fast Color Printer plots 
#30 terrain prid Map Features 


2, 


Simulcast Interference Minimization & Others 


CMC CONSULTING (214) 612-8880 


With more than 20 years experience in propagation 
modeling, EDX is the world leader in innovative PC 
coverage and link analysis software. We offer proven, 
affordable PCS system planning tools including: 


Q Multi-transmitter coverage prediction with 2-D and 3-D 
plots of signal levels, C/I ratios, and most likely server 
studies (MSITE™) 

QO Microwave link studies with interference prediction 
from other links and PCS transmitters (TPATH™) 

O Sclectable propagation models (TIREM, Okumura, 
FCC, CCIR, etc.) with time and location statistics 

O The first PC-based UTD ray-tracing software for urban 
PCS and indoor wireless LAN design (MCS™) 

O The first complete US 3 second terrain database on a 
single CD-ROM 

O Terrain databases for the U.S., Great Britain, Canada, 
Menico and other countries on CD-ROM or diskette 

QO Custom terrain, groundcover, and building databases 

O EDX programs are full 32 bit applications 

QO Demonstration disks available 


EDX is your single source for propagation prediction tools 
and databases. Send for our full color catalog today. 


EDX Engineering, Inc. 


P.O. Box 1547, Eugene, Oregon 97440 USA 
Tel: (503) 345-0019 Fax: (503) 345-8145 
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DON’T 
FORGET! 


Radio Propagation Software for PC's / WINDOWS 


* LMR Predicted Area Coverage - Multi-Site Coverage Maps 
e No Radial Gencration Required - Real Time Propagation Study / Profiles 
e DXF / HPGL Output - Direct Interface with AutoCAD, TurboCAD, etc. 
e Multiple Propagation Models - Okumura, Field Strength, Shadow Maps 
e VHF / UHF / Microwave Point-to-Point Path Profiles and Link Analysis 


Bollegar e 3 Second Digital Elevation Data on CD-ROM and Floppy Disk 


For A Rocky Mountain Communications, Inc. 
Reservation: Saas 14200 W. 30th Avenue @ Golden, Colorado 80401-1412 
A “esas. Tel: (303) 526-5454 Fax: 526-2662 BBS: 271-9670 
913°967°1923 a 


Repair services 


RF Fuse For IFR Monitors 


st madris 4 HCA), 1200A/S, 1500, A7500 
Just $90 int. freight und 2 spare fuses 
Casts tess than your first repalr job! 


WE BUY AND SELL USED MONITORS! 


Phone (800) 288-8223 or (303) 962-9998 
951 Des Moines Ave., Loveland, CO 80537 


Zs _ 5” 
DON’T KNOW WHAT TO DO? 
CALL THE EXPERTS 
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Authorized SALES and REPAIR 


5 “The Pager Repair Peopie” 


for KENWOOD and VERTEX 
High quality, cost effective, and guaranteed Two-Way Radios. Call us with 
pager repair. Flat rate labor (plus parts and your communication needs. 


shipping) on Motorola, NEC, Panasonic and 
Shinwa. 


LAZER BEEPERS, INC. 


* One - Stop + Low Flat Rates 303) 337-4811 FAX (303) 337-3084 
Service Clinic * Buy & Sell Used oh) al 
* Fast Service Turn- Beepers _ 
ine * ae & BENDIX / KING $25.00 FLAT RATE 
* salistaction e ; F us Parts ippin 
Guaranteed . Swart Authorized Service Center On the following models: 
* All Brands « Need Reps Repair Services for all your ; F 


communications needs! 
« FREE Estimates * 90-Day Warranty 
© Quick Turn-around * FM/AM/SSB/ CW 
* Northwest Location 


SKYLINE RADIO (503) 663-5858 


1-800-354-3405 


REGENCY/WILSON 
“OTHER MODELS—S30/HR Plus Parts & Shipping 


M == « FAST TURNAROUND 
2500 Nl Ue » FACTORY TRAINED 
405-799-7356 800-880-7356 ® VISA - MASTERCARD - COD 
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“=... MOTOROLA 
Authorized Service 

* Authorized warranty Service 

* Quick Turn Around 

¢ Flat Rate Repair Available 

* Free Estimates 

* Quantity Discounts 


COMMUNICATIONS SOLUTIONS 
(713) 547-3683 


Give Us A Call, Advertise in 
MRT Classifieds 


We reach more qualified prospects 
than any other industry publication. 


Call Joyce Bollegar 


Classified Adve: puis 
913-967-1923 Fax: 913-967-1735 
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Classified 


Repair services 


LOUDOUN COMMUNICATIONS, INC. 


Communications Systems 
REPAIR DEPOT 


NS ELECTRONICS SERVICE INC. 


COMMUNICATIONS MONITORS SALES & SERVICE 
N.S. TRACEABLE CALIBRATION 


CUSHMAN IFR 
SALES 


3610 Dekalb Technology Parkway 
Suite 110/111 
Atlanta, Georgia 30340 
(404) 451-3264 
Fax: (404) 458-8785 
Triton 


VW Electronics, 


SERVICE MONITOR 


CUSH 


AUTHORIZED 


Microprocessor based Mobiles, 


NEW-USED 


@ 


MAN SERVICE 


Inc. 


REPAIR & CALIBRATION 
Exclusive monitor repair since 1973 


NIST TRACEABLE 


Cushman, IFR, Motorola, Marconi 


4300 Lincoln Ave., Unit O 
Rolling Meadows, IL 60008 


(708) 934-6426 Fax (708) 934 


Pager repairs 


44 
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-7195 


YEARS OF QUALITY 


OlStu} 


PAGER, PORTABLE REPAIR 
MOTOROLA, NEC, SHINWA, GE, RELM 


CLEAN, REPAIR, TUNE, 
ALIGN TO FACTORY SPECS 


rice 1 9° = PLUS PARTS 
PORTABLES $ & 5 00 PLUS PARTS 


EXPEDITE SERVICE AVAILABLE 


PHONE | FAX 
800-725-1426 | 800-322-9426 


INTERNATIONAL CRYSTAL MAMUFACTURING. CO., INC. 
729 W. SHERIDAN = OKLAHOMA CITY, OK 73102 


Tower space 


TOWER SPACE 
Westchester ¢ Putnam * Rockland 
Connecticut 
Combiners 70-960MHz Bogner and An- 
tel antennas 450-960MHz with downtilt 
and null fill. Satellite earth station anten- 
na available. Emergency generator, A/C. 
Elev. over 1,000 ft. Easy access all year. 
Covers Westchester, Putnam, Rockland 
and parts of Conn. Contact Jerry Agliata, 
SIGNAL TOWER COMPANY, INC. 
914-779-3676 © Fax 914-633-9315 


portables, controlheads. 
GE Warranty Processing 
Fast turn-around 


585 Factory Shoals Road 
Austell, GA 30001 


404/948-9566 


Tower space 


CALIFORNIA SITE RENTALS 


Many to choose from near San Jose, 
Los Angeles, San Bernadino, Indio, 
Palm Springs, Gorman, Palmdale and 
more. Call Carrier Communications 
(805) 945-5448. 


WESTERN WASHINGTON 


Commercial power with generator backup. 
Good security. Year around access. 
Four Sites. 


GOLDSPAR COMMUNICATIONS 
Alan Robinson 
206-475-9430 Fax 206-475-9410 


ARIZONA'S PREMIER 
TOWER FACILITIES 


Contact Dave or Charlie Bonifasi 


ANTENNA SITES, INC. 
602-998-7222 


TEL: (708) 823-7713 


CHICAGO TOWER 
LEASING CORP. 


COMMUNICATIONS 
TOWER & ANTENNA 
SITES FOR THE 
METROPOLITIAN CHICAGO 
AREA 


STAN STANN 


P O Box 31160 
CHICAGO. IL 80631 


Portable Service 
for GE, Motorola, and all other 
major brands since 1959. 


¢ Warranty * Fast Turnaround ° 
sg) Return UPS Paid * (MA) 


* Maintenance Contracts Available » 


WILLIAMS son cencceetcons 


1215 West Thorpe St, Tallahassee, FL 32303 
VISA and Mastercard Accepted (800) 685-2337 


RF RADIATION MEASUREMENTS 


ANSI/IEEE - 1992 


RAYMOND C, TROTT 
CONSULTING ENGINEERS, INC. 
1425 GREENWAY DRIVE, SUITE 350 
IRVING, TEXAS 75038 
214/580-1911 


Classified 


We've got 
Northern California 


One call gets all the facts on 
how to cover the major popula- 
tion centers from more than 30 
sites...with air conditioning, 
back-up power, remote moni- 
toring, and much more. 


Dias_o Communications, [Nc 


| 1220 Backyard Cove Road. Suite 204) 
Point Richmond. CA 94801 
(510) 236-3700, Fax (510) 236-3799 
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NEED TENANTS?? 


Advertise your sites in the 
NATIONAL COMMUNICATIONS 


SITE DIRECTORY 
Dedicated to advertising antenna sites for lease 
NEED SITES? 
o4 
The NCSD comains thousands of pnme 
antenna sites, al) with space for leuse 
Just $25 per year, For information call: 
Tel: (908) 462-5964 Fax: (908) 308-4633 


PRIME NORTHERN 
NEVADA SITES 


Our newesl, Pond Peak, at 8035' 
AMSL, 2635‘ AAT, Emergency Pow- 


er, Air Conditioning, Overlooking 
Reno, Fallon and the I-80 corridor, 


702-825-2626 
GREAT BASIN COMMUNICATIONS 


39 choice antenna 


sites in California. 


* Stand-by Power / Air Cond. 
* Continuous Monitoring 
*High-Security Access System 
¢Land available for develop- 


ing your own site at 
Oat Mountain, Chatsworth 


AA Meridian | 
Communications 


Great sites, great service, since 1956, 


Call Rich or Jack Reichler at 


(800) 400-SITE 


Tower space 


We've got you 
covered. 


For superior antenna site coverage along with the Quality and Customer 
Service you expect from an industry leader — choose Motorola. Our 
nauionwide network of antenna sites offers you space on thousands of 
premier antenna sites across the country, Contact Motorola Network 
Services Division today for your local and national site neecls or to find out 
more about our site planning and management services. 


U.S. Network Services Division, 
Antenna Site Information 
708-576-5484 


© Motorola, 1991. @’asd Motorbla are trademarks af Motorola, int. 
Circle (129) on Fast Fact Card 


TowerWatch 


Tower Monitoring Systems 


; 


+ FAA Reporting and Logging 
(to meet FCC & FAA requirements} 


* Lighting & Security Alarm Equipment 


1-800-475-1780. Central Station Monitoring 


Dealer Inquines Welcome 
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EXTRA ___ 
Invest Your 
Dollars Where E _— 
i ARN MORE M 
Advertisers FROM YOUR ANTENNA SITE 
Invest Their 
Let me show you how to earn more money 
Time. from your ontennasite. Experienced tower site 
! c tant and site owner/operator can show 
CALL TODAY, younow!o. 
———— ¢@ Extract maximum profits from your tower 


¢ Deal with your technical problems 
¢ Better manage your site 
* Prepare site leases 


— We Appraise Sites and Businesses — 
For o FREE initial consultation 
call Jerry Agliata at 
TRANSCOM CORPORATION 
(914) 779-3676 or Fax: (914) 633-9315 
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Page 
Number 


Company 


Advanced Receiver Research ...... 64 
Alexander Batteries 

Allen Telecom Group 

Andrew: Cotpisccsssneiscnnenncaise 33 
The Antenna Farm... sve 
BOUTON ON crourerasemenneremernerreeanvaes 
Autocode 

Automation & Electronics Engr..... 
BEE Electronics Inc. ....:ccsese-sssees+ 


Bramco, Inc. «02.00.02... 

Cadex Electronics, Inc......... 
Cartwright Communications 
CELWAVE 

Centurion International, Inc. ........... 9 
GES, In@acsscanesuaunnwnaen 5 
Chargeguard Corp...... 

Christie Electric Corp. ... 

Cimarron Technologies.. 

City of Los Angeles 

Combined Technologies, Inc. ....... 
Communication Instruments ......... 93 
Communications Associates ......... 81 
Communications Data Services..., 91 
Communications Specialists 
Commworld Corp. ccc ss 
Connect Systems. INC. .....cceeee 13 
CPI Communications. Inc. ............ 12 
Cusheraftt/Signals Corp. wo... 23 
Diablo Communications, Inc. ........ 95 
D & L Communications Ince....... 69,81 
D & L Communications Ine....... 88,90 
Doppler Systems, Inc... 72 
Douglas Integrated Software 
Duracom 

Eagle Wichita 

EDX Engineering, Inc. ......2.-...0 92 
E Trunk Systems, Inc..... 
Everon America, INC. ........cccccceesees 43 
Fourth Dimension 

Frequency Management 

Henry Radio 

Hewlett Packard 

FRUSTIO RE IRON iy icscpoerevennnssrons 

Hutton Communications 

Hy-Q International 

IFR Systems, (nC. o.oo. eee esses 49 
ITC Instruments 

KNS Electronics, Ine. wc 12 
Larsen Electronics si 
Lazer Beepers, INC. ......c.cseceereeee 93 
Leathersmith 

Lett Electronics Coss iisieccsvnsenaes 87 
Maxon America, Inc. ...........0.0002.-. 55 
MAAS TG, crencnssserergennerenranes .... IBC 
McManus Communications ........... 85 
Mechem Electronics 

Megahertz Technology, Inc........... 80 
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Number Hotline 


203-582-9409 
800-526-ALEX 
800-229-4706 
708-349-3300 
800-255-6222 
714-458-7277 
805-497-4620 
800-527-4596 
800-336-3115 
800-526-3935 
513-773-6255 
604-451-7900 
800-543-8614 

... 800-321-4700 
«+++, 800-228-4563 
... 800-327-9956 
800-458-3410 
310-715-1402 
800-487-7184 
213-485-1039 
513-595-5900 
303-962-9998 
800-435-9313 
800-441-0034 
800-854-0547 
800-240-5122 
800-545-1349 
cess 214-437-5320 
800-258-3860 
126 .......510-236-3700 
64,95..... 800-336-6825 
107,115... 800-336-6825 
602-488-9755 
904-656-8673 
913-746-8300 
316-265-2050 
503-345-0019 
914-245-1128 
800-603-3766 
516-467-1220 
800-800-9825 
43,125 .800-877-7979 
509-921-4001 
800-949-9490 
800-442-3811 
606-283-5000 
316-522-4981 
800-566-1818 
408-432-8100 
800-426-1656 
800-354-3405 
800-233-0440 
800-521-2468 
816-891-6320 
800-323-9122 
501-763-6250 
703-373-3888 
214-341-1119 


Page 

Company Number 
Microwave Filter Company, Inc. ... 36 
Midian Electronics, Ine. .........ecee 27 
Midland International LMR 
Mobile Radio Technology 

Conference 
Motorola C & E... 
Motorola Government . 
Motorola GPID 
Motorola Page Care Centers 
Multiplier Industries Corp. ............. 54 
MX-COM, Inc. .... 
NATCOM, Inc. ....... 
NEC America, Inc..... 


NOrcOMmM COrp, .....scesessecsceesseeeserers 34 
Norton Engineering 

Orbacom Systems, Inc. «0... 31 
Pekaar Communication, Inc. ......... 
PRQCCON COI Pe nccercorxcarsccpseensoree 
Photocomm, Inc. .............. 

Polaris Industries 

Polyphaser COMP. csssicensaicencms 20 
Rabun Labs 

Radio Express, Inc. 

Radio Wholesale.... 

Ramsey Electronics.. 

RCW Distributing 

Relm Communications 

Rocky Mountain Comms, Inc........ 93 
Santa Fe Distributing 

Scala Electronic Corp. ........... 
Schlumberger Technologies 
Selectoneé Corpsicninancininnain, 1 
Sentry USA 

Sharp Communication 

Sinclair Radio Laboratories 

Solar Electric Specialties 

Sonic Communications, Inc. . 
Stancil Corporation 

Sti-Co Industries, Inc. .. 

Survey Technology 

Tait Electronics USA, Inc. oo... 
Telemessaging Devices, Inc. ........ 
METS MAVEN MI «csc aavsysiuenenineernacaens 
Telex Communications, Inc... 

Times Microwave Systems.... 
Towerwatch 

Transcrypt International Ltd 

Trilogy Communications, Inc. ....... 
TX RX Systems, Inc. cee 
Vega, A Mark IV Company 

Versatel Communications 
Vocom/RF Corporation 

Wacom Products, Inc. ..........c0c.0. 30 
WAVETEK 


W & W Associates . 
LGUGA AKC oncsswzaconaenmenonen 57.70 
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34 .........315-437-3953 
800-MID-IANS 


.. 708-538-3000 
407-364-2966 
800-642-2424 
800-638-5577 
800-844-8287 
214-751-7273 
800-854-3906 

«916-477-8400 
703-938-5745 
609-829-4455 
201-772-0704 

.» 716-386-6015 
800-223-9580 
800-752-3571 
800-325-7170 
800-788-1824 
800-545-7748 

106..... 800-53R-ADIO 
114 800-446-2295 
800-726-9015 

. 317-545-4281 
303-526-5454 
913-492-8288 

... 903-779-6500 
800-225-5765 
800-227-0376 
407-773-6090 
800-548-2484 
800-288-2763 
800-344-2003 
800-688-1944 

..-- 714-546-2002 

---++- 716-662-2680 

.-- 903-591-5986 
713-984-8684 
800-645-4595 

- 415-968-4400 
800-554-0716 

.-- 203-949-8400 
913-233-2343 

-.. 800-228-0226 
601-932-4461 
716-549-4700 
818-442-0782 

.- 800-456-5548 

59 ..... 800-USA-MADE 
sess 817-848-4435 
800-245-6356 
800-249-1250 
800-221-0732 

49,66 ....206-820-6363 


eoeSetting the Pace! 


In Mobile Communication Antennas ° 
: pe eae 


crate ot"? = 


? 
4350 Chandler Drive ¢ Hanover Park, IL 60103 U.S.A. © Voice (708)372-6800 © Fax (708)372-8077 
State of the Art Antennas Toll Free Order Line (800) 323-9122 
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i _————e $89.95 | 
Aliromatic’ Morse Station Identifier, Meets-all 
FOG 1D Requirements. Pully field program: 
mable with included:keypad. 1.85"x 1.12! 


TE-64 $79.95 


Self-cantained Encoder, Rotary Dial Selection. 
Great for the Benchtop, 5:25"-x3:3" x 157" 


PE-2P $54.95 


Two-tone Sequential Encoder. 
Sub-assembly mounts inside radio 
or other enclosure. Multiple call 
capability. 1.25" x 2.0" x 4" 


$D-1000 


Two-tone Sequential Decoder. 
Programmable unit provides 
switched outputs from two-tone 
paging calls. 1.25"x 2:0" x .4” 


Cea 
-° pes Ship 
7 “oy | 
| | 
1 CC-1/CR1 $49.95 each | 


Surface Mount Component ‘Kits for repaiting 
SMT circuits, CC-1 for capacitors/CR-1 for 
Tesistors; 


Mb es $399.00 | 
‘Shared Répeater Tone Panel: Pull-function, 
microprocessor controlled: 19:0) s01 2" %:6.0! 


TE-12P $89.95 


Self-contained CT.CSS or Burst Encoder: Each. dial 
position is field programmable. 5'25°x3.3"x1,?! 


$59.95 DTD-1 


DCS-23 
Digital Coded Squelch 


Encoder-Decoder. Pro- 
grammable to all codes. 
1.36" x 1.18" x .25" 


$59.95 


TS-32P 


$57.95 


Programmable CTCSS 
Encoder-Decoder. Tone 
squelch for any FM trans- 
ceiver. -1.25"x 2.0" x.4" 


TS-64 $64.95 


Sub-miniature Program- 
mable CTCSS Encoder- 
Decoder. 1.7" x .78" x 25" 


Single Function DTMF Decoder. 
Provides switch outputs via 
DTMF. 1.25" x 2.0" x .4" 


SS-32SMP 


Sub-miniature CTCSS 
Encoder. Jumper program- 
mable. .53" x 1.0" x .16" 


PE-1000 $224.95 


Desktop Paging Encoder. Two-tone sequential, 
otherformats available. ‘7:5! 'x-7.8" x27" 


$59.95 PE-4/PE-15 $99.95 


Multiple Call POCSAG (RPC-1) 
Paging Encoders. Where direct 


control of local area paging is 
desired. 1.78" x 1.03" x .35" 


$27.95 


SS-32PA $28.95 
Programmable CTCSS 


Encoder. Custom tones or 
audible tones also avail- 


able. .9"x1.3"x .4" 


The Sky’s The Limit! 


For over 25 years... 
bringing you tone signalling 
products that are as reliable as 
the day is long. Combine this 
with same-day shipping, toll- 
free technical support, and 
our no hassle one year wat- 
ranty, and you'll realize the 


sky’s the limit in our efforts 
toward customer satisfaction. 

Shown are a few of our 
most popular tone signalling 


products. Call for details on 
these and all your tone signal- 
ling needs. A free catalog will 
be mailed upon request. 


COMMUNICATIONS SPECIALISTS, INC. 


MY 426 WEST TAFT AVENUE - ORANGE, CA 92665-4296 == 
LOCAL (714) 998-3021 - FAX (714) 974-3420 @ 
ENTIRE U.S.A. 1-800-854-0547 - FAX 1-800-424-3420 rey) 


Outside USA or Canada: Jescom Intemational, 1 Waters Park Dr. #117, San Mateo, CA 94403 USA + Phone (415) 574-1421 - FAX (415) 574-5297 + Also in Italy and Spain 
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